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The present study sought to test two recent theories (Hugenberg et al., 2010, 2013; Wan et 
al., 2015) that modelled the Other Race Effect (ORE) and clarify if there was a role for 
implicit bias (Walker & Hewstone, 2008). The ORE is better recognition for faces of one’s 
own race compared to other races (Meissner & Brigham, 2001). The present study recruited 
Asian and Caucasian participants and had them complete Implicit Association Tests (to 
assess implicit bias), face memory tasks (for Asian, Caucasian and Black African faces to 
assess for the ORE) and several questionnaires (including questions on perceived power and 
explicit attitudes). Half of the participants received Hugenberg et al.’s (2010) “motivation to 
individuate” instructions and the other half received control instructions. Contrary to the 
Hugenberg et al. (2010, 2013) model, there was no evidence for the “motivation to 
individuate” instructions having an effect on the size of the ORE. Contrary to the findings of 
Wan et al. (2015), there was no support for power/socioeconomic status moderating the effect 
of the “motivation to individuate” instructions on the size of the ORE. There was also no 
support for a relationship between implicit bias and the size of the ORE. Last, there was 
mixed evidence of experience being related to the direction of the ORE. Overall, there was no 
support for the current models for the ORE.  Attention is drawn to issues with the 
conceptualisation of motivation and goals in the study of the ORE, and the need to utilise 
ethnicity in the place of race when studying group biases in perception. 
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Implicit Attitudes and the Other Race Effect 
 
Australia is a land of diverse peoples connected by geography; despite our professed 
values of equality, explicit and implicit racism between these groups still occurs. Perceived 
racial discrimination is associated with both negative mental and physical health outcomes, 
incurring a cost on the nation (Harrell et al., 2011). Because population growth will be fuelled 
by immigration, concerted efforts must be made to address racism as Australia being an 
ethnically diverse land is an undeniable present and future state (Australian Bureau of 
Statistics, 2014). Racism refers to negative attitudes toward individuals based on their group 
membership (Augoustinos, 2013). A perceptual effect that potentially limits ethnic 
integration is the subjective experience that other-race faces “all look the same to me” which 
is operationalised experimentally as poorer memory for other-race faces (compared to own-
race faces); this phenomenon is known as the Other Race Effect (ORE or Cross Race Effect; 
Meissner & Brigham, 2001). Most recent models agree that the ORE is generated by the 
interaction of perceptual experience and motivation, but differ in how important each of these 
factors are (Hugenberg, Young, Bernstein, & Sacco, 2010; Wan, Crookes, Reynolds, Irons, & 
McKone, 2015). The focus on these factors has resulted in the neglect of implicit associations 
despite evidence that implicit associations may be related to the strength of the ORE (Walker 
& Hewstone, 2008). Implicit associations are the valenced evaluations people have towards 
certain concepts or groups that may exist without people being completely aware of these 
associations (Nosek, Greenwald, & Banaji, 2007). I propose to investigate the differences 
between the existing ORE models and assess whether implicit associations (and explicit 
attitudes) have a role in the ORE.  
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1.1. The Other Race Effect 
 
The ORE is a well-replicated phenomenon that is believed to be due to encoding 
biases. Specifically, researchers have argued that the ORE occurs due to biases in encoding of 
own-race faces resulting in better memory for own-race faces and worse memory for other-
race faces (Young, Bernstein, & Hugenberg, 2010). A bias in memory for groups associated 
with the self has also been observed for a person’s own age group (Proietti, Macchi, Conte & 
Bricolo, 2014) and university affiliation (Bernstein, Young, & Hugenberg, 2007). Some 
evidence suggests that such biases can also occur for one’s own gender (Lovén, Herlitz, & 
Rehnman, 2011; Wright & Sladden, 2003) and religious groupings (Rule, Garrett, & 
Ambady, 2010).  This generalisability has driven some researchers to rename the ORE to 
Own-Group Bias (Hugenberg et al., 2013). Supporting this shift of focus from races to groups 
is the observation that OREs emerged between groups considered racially similar though 
ethnically different (e.g., Black Africans and African-Americans; Chiroro, Tredoux, Radaelli, 
& Meissner, 2008; Caucasians from Australia and Boston; McKone et al., 2012). The 
consistency in a bias towards one’s own group suggests that experience is shaping the 
direction of the bias through its influence on face perception.  
Intrinsic to face perception and encoding are the concepts of configural processing 
and featural processing (Piepers & Robbins, 2012), with biases in these linked to the ORE 
(Hancock & Rhodes, 2008; Rhodes et al., 2009; Rhodes, Hayward, & Winkler, 2006). First-
order configural processing refers to the detection of consistent patterns such as facial 
features that are the same across individuals (e.g., eyes above nose, etc.). This detection of 
first-order information prompts second-order configural processing which refers to the 
variations in the first-order features that differ across individuals (e.g., the eyes are xx units 
apart). Lastly, parallel to configural processing, features themselves can be processed in what 
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is termed piecemeal/featural processing (e.g., nose, mouth, eyes). In one study that examined 
configural and featural processing in the context of the ORE, Rhodes and colleagues (2009) 
recruited Asian and Caucasian participants to complete a face memory task. Face memory 
tasks involve learning a set of faces, and after a period of time, these faces are again 
presented along with distractor images; participants indicate if they have previously seen the 
face before. The images were either blurred to remove featural information (i.e., by removing 
the finer detail that allows recognition of features), or scrambled to remove configural 
information (i.e., by disrupting the relations among the features). Across conditions and 
ethnicities, there was greater recognition of own-race faces than other-race faces. Although 
performance on the memory task was better for blurred than scrambled faces, there was no 
significant difference in the degree of the ORE across these image types. The authors 
interpreted these results to infer that both configural and featural facial information are 
important to the ORE. Specifically, facial encoding occurs via configural and featural 
processing with both contributing to the bias in encoding known as the ORE.  
1.2. Development of the Other Race Effect Through Perceptual Experience 
 
The development of configural processing is hypothesised to occur early in life via 
perceptual experience. When children who were born with cataracts (and thus deprived of 
early patterned visual input) were assessed after a period of at least nine years, they had 
deficits in configural processing compared to control groups (Le Grand, Mondloch, Maurer, 
& Brent, 2001, 2004). Other research has shown that infants as young as 6-months old 
display the emergence of configural processing (Cohen & Cashon, 2001; Schwarzer, Zauner, 
& Jovanovic, 2007). Configural processing was assessed with the switch task, in which the 
infant is habituated to a face and then presented with original, novel and feature-swapped 
faces (e.g., original faces that have had the features changed) which are either upright or 
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inverted. Infants tend to view novel stimuli for longer than stimuli previously seen. Further, 
inversion is believed to inhibit configural processing. Thus, if infants look at feature-swapped 
faces more than original faces, this suggests that they can distinguish between the two. When 
the images are subsequently inverted, if the infants look at original and feature-swapped faces 
equally (i.e., showing no discrimination), this pattern would be evidence for configural 
processing. Cohen and Cashon (2001) found exactly this pattern, suggesting that the infants 
were utilising configural processing to aid in identification of faces. Taken together, this 
research indicates that perceptual systems involved in configural processing require early 
perceptual experience to develop and appear to emerge as early as 6-months old. 
This development of configural processing at 6-months is also accompanied by the 
development of a detectable ORE. To assess the presence of an ORE at this young age, 
Sangrigoli and de Schonen (2004) used the visual paired-comparison (VPC) task. This task 
involves a habituation phase with a set of faces being presented one at a time until the 
participant’s fixation on the image is half the time that was spent viewing the image in the 
first two trials. This phase is followed by a comparison phase in which a habituated face is 
presented with a novel face and fixation times are recorded. It is proposed that greater 
fixation on the novel face indicates recognition of the habituated face and thus a lack of 
interest in it. The ORE is detected when participants fixate on the novel face for one race 
(i.e., their own race) but not another. Using this task, both Sangrigoli and de Schonen (2004) 
and Kelly and colleagues (2007) found that Caucasian infants aged 6 months and older had 
developed an ORE that was not present in the sample at 3 months. Kelly and colleagues 
(2009) replicated this finding for Chinese infants and concluded the emergence of an ORE to 
be due to perceptual narrowing based on experience. In summary, the ORE is believed to be 
generated by biases in facial encoding through configural processing that is developed from 
infancy to childhood.  
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The developmental experience that is thought to produce a bias in facial encoding is 
created through a gaze preference towards socially significant people who are connected to 
the individual’s survival. For example, an early bias in gaze preference has been observed for 
gender (Quinn et al., 2008; Quinn, Yahl, Kuhn, Slater, & Paschalis, 2002): For 3-month olds, 
there was significant gaze preference for faces that were the same gender as their primary 
caregiver. Newborns (Mage = 2.64 days), however, did not display a gaze preference based on 
gender. Taken together, these results suggest that the preference emerges by 3 months of age 
but is not present at birth. This gender bias was moderated by race of face, with other-race 
faces (e.g., Asian) not triggering gaze preference (in the Caucasian sample; Quinn et al., 
2008). This finding supports the role of experience, driven by survival instincts, in shaping 
gaze preference; gaze preference, in turn, impacts upon perceptual experience which, in turn, 
influences the ORE (Kelly et al., 2008; Valentine, 1991).  
Valentine’s (1991) “face-space” model proposed that experience shapes which 
dimensions are important for facial encoding. As discussed above, there is evidence for 
developmental experience to bias encoding of own-group faces (Kelly et al., 2007; Kelly et 
al., 2009; Sangrigoli & de Schonen, 2004). Valentine believed that this early exposure to 
faces produced a set of dimensions (e.g., configural, featural) through which faces are 
encoded. Other-race/other-group faces (compared to own-race/own-group faces) may have 
different features on which they meaningfully vary, leading to the established face-space not 
being sensitive to the identity diagnostic differences in such faces. For example, Caucasians 
utilise the eye region for recognition whereas African Americans utilise the nose region more 
(Hills & Pake, 2013). If the established face-space lacks the dimensions on which faces of a 
group can be meaningfully distinguished (e.g., for African Americans it may be the nose 
region), the faces would appear to be the same, leading to the ORE. Thus, the face-space 
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theory explains the ORE as a result of a mismatch of the face-space dimensions, as shaped by 
the person’s experiences with specific groups, and the target face.  
Chiroro and Valentine’s (1995) research supported the link between perceptual 
experience and the ORE. They recruited (adult) British Caucasians, African Caucasians, and 
Black Africans with varying levels of inter-race experience. Participants were required to 
perform a face memory task and a distinctiveness rating task using a single set of faces. They 
found that the groups with higher other-race experience were more accurate for other-race 
faces on the memory task (i.e., a main effect of experience). Further, faces rated as more 
distinctive were remembered more accurately than non-distinctive faces (i.e., a main effect of 
distinctiveness). These two effects interacted, with distinctive faces from groups with which 
people had experience being recalled most accurately. This relationship between perceptual 
experiences and the ORE aligns with Valentine’s (1991) conceptualisation of the face-space.  
Because experience shapes the dimensions that are meaningful for encoding, 
particular viewing patterns should arise to encode these dimensions (Hills & Pake, 2013). 
This proposition was supported by Hills and Pake’s (2013) observation that British Caucasian 
and Black African participants scanned faces differently. Participants performed a face 
memory task for Black and White faces. On average, Caucasians looked at the bridge of the 
nose first and Black Africans viewed the tip of the nose first. Using this difference in gaze 
preference, the researchers devised a visual prompt to draw attention to the meaningful facial 
features relevant to that particular ethnicity. When participants’ attention was drawn to the 
meaningful features relevant to the (other-race) target face’s group, the ORE was reduced. 
Hills and Pake (2013) concluded that a learnt gaze pattern is effective at encoding faces of 
one’s own group but results in poorer encoding of faces outside that group. People’s 
perceptual experience with particular groups informs which features identify individuals of 
those groups, promoting a gaze pattern to detect these individuating features. 
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In addition to the research on differences in how Caucasians and Black Africans view 
faces, there is also evidence of differences in how Asian and Caucasian participants view 
faces (Blais, Jack, Scheepers, Fiset, & Caldara, 2008; Kelly, Liu, Rodger, Miellet, Ge, & 
Caldara, 2011; Kelly, Miellet, & Caldara, 2010; Wheeler et al., 2011). Blais and colleagues 
(2008) recruited British Caucasian and East Asian (born in East Asia and having spent on 
average 1 week in the UK) participants to complete a face memory task using Caucasian and 
East Asian faces. East Asian participants fixated more upon the nose and Caucasian 
participants fixated more on the eyes and mouth of the target faces. Participants were 
consistent in their gaze pattern regardless of the ethnicity of the target image. These patterns 
were associated with higher accuracy in recognition of own-race faces compared to other-
race faces. This result supports the face-space in that a learnt gaze pattern is effective at 
encoding faces for one’s own group but not necessarily for other groups. Similarly, Kelly and 
colleagues (2010) recruited British Caucasian and East Asian participants (East Asian 
participants had been in the UK for 1-2 weeks on average) and observed their eye movements 
across faces, sheep, and Greebles (i.e., a novel object, sometimes used to compare to faces, 
see Gauthier & Tarr, 1997). Consistent with Blais et al. (2008), British Caucasian participants 
consistently viewed eye and mouth regions, whereas East Asian participants fixated upon the 
central region (Kelly, et al., 2010). These patterns were replicated again in a sample of 
children aged 7-12, half of whom were British Caucasians and half of whom were Chinese 
living in China (Kelly et al., 2011). Lastly, Hu, Wang, Fu, Quinn, and Lee (2014) found that 
Chinese adults and children who varied their gaze patterns based on the ethnicity of the target 
face were equally accurate for own and other-race faces. The authors explain the results as 
owing to sociocultural norms influencing gaze patterns. Within Chinese culture, it is 
considered impolite to look directly into another’s eyes. Hu et al.’s (2014) results suggest that 
the Chinese participants had learnt a particular gaze pattern for Chinese faces that avoided 
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eye contact (i.e., looked at the nose) to conform to the social norm. However, participants 
gazed more at the eye region for Caucasian faces compared to Chinese faces.  The authors 
inferred that a lack of experience with Caucasian faces resulted in the violation of the social 
norm to avoid eye gaze and the associated avoid-eye-gaze-pattern that participants used for 
Chinese faces was not used for Caucasian faces. This explanation challenges the previous 
evidence of experience being related to the development of gaze patterns for different 
ethnicities by supporting a sociocultural norm moderation of experience and gaze patterns. 
Alternatively, it is possible that although participants had no direct contact with non-Chinese 
people, they may have had sources of indirect contact through media or other avenues. 
Further, the task provided feedback on whether a participant was correct and may have 
afforded the experience necessary to inform participants about which features were relevant 
for identification of Caucasian faces. Thus perceptual experience and sociocultural norms can 
shape the development of gaze patterns that are important for facial encoding, and different 
gaze patterns may be necessary for different groups. 
Experience appears vital to the development of perception; however, it does not fully 
account for the ORE within an adult population. In their meta-analysis of the ORE, Meissner 
and Brigham (2001) found that although experience was a significant factor, it had a small 
effect on the ORE (Fisher’s Zr = .13). They proposed that this small effect may be due to a 
limited range of variability in the assessed studies’ measures. In particular, the limited range 
may be due to how experience was assessed. Meissner and Brigham (2001) conclude that 
perceptual experience alone may not account for the observed ORE, suggesting instead that 
other factors must be involved. 
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1.3. Social Contributions to the Other Race Effect 
 
Experience in late childhood that is socially driven (e.g., family, friends, etc.) can 
influence which faces individuals can encode. Cross-cultural adoption studies with children 
have observed the direction of the ORE being modified (de Heering, de Liedekerke, Deboni, 
& Rossion, 2010; Sangrigoli, Pallier, Argenti, Ventureyra, & Schonen, 2005). For example, 
Sangrigoli and colleagues (2005) recruited Korean children adopted by Caucasian French 
families and compared their performance on a face matching identification task to that of 
Korean and Caucasian French participants. The face matching identification task presents 
participants with a target face followed by two faces. One of these two faces is the previously 
seen face and the other face is a distractor. Participants then indicate which of these two faces 
they had previously seen. Korean participants were significantly more accurate with Korean 
faces than Caucasian faces. However, the adopted Korean and French children performed 
similarly, displaying greater accuracy for Caucasian faces compared to Korean faces; that is, 
adopted Korean participants displayed a reversed ORE. These results suggest that the adopted 
children acquired the perceptual experience necessary to encode faces of another group. 
Similarly, de Heering and colleagues (2010) recruited Asian children (Chinese and 
Vietnamese) adopted by Caucasian Western European families. The Caucasian control group 
did display a significant ORE; however, the adopted Asian children did not. De Heering and 
colleagues interpreted this result to imply that experience can continue to influence face 
processing but may not necessarily reverse the ORE as found by Sangrigoli and colleagues 
(2005). It can be argued that across these two studies, the evidence suggests that it is probable 
that the adopted children were motivated by social necessity (i.e., their need to recognise 
important social figures to seek help, facilitate relationships, etc.) to learn what differentiates 
faces within a different group via perceptual experience, highlighting the entangled influence 
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of social drivers and perceptual experience on the ORE. This situation resulted in the adopted 
children reversing or nullifying a bias in facial encoding (the ORE). Therefore, the 
experiences that temper perception and in turn the ORE appear to be driven by social 
directives. 
These adoption studies are limited in that they cannot separate social and perceptual 
factors, whereas more direct evidence for social directives in the ORE comes from studies 
involving transient social groups (e.g., minimal groups, outgroups based on dimensions other 
than ethnicity, etc.). Support for this notion was found when Caucasian university students 
were presented with images of Caucasian people wearing colours from their university or a 
rival university (Bernstein, Young, & Hugenberg, 2007). Participants demonstrated reduced 
recognition for individuals with the rival university’s colours compared to individuals with 
the participant’s university colours. The mechanism underpinning this finding has been 
proposed to be similar to the one operating in ORE studies; namely, that people encode 
category-specific information (such as race, university affiliation) at the cost of individuating 
information (e.g., configural features specific to a person). Additionally, Caucasian 
participants displayed an Other-Group Bias for Caucasian faces in low status (e.g., prisons, 
etc.) but not high status background settings (e.g., golf courses, etc.; Shriver, Young, 
Hugenberg, Bernstein, & Lanter, 2008). This reduction in accuracy for own-race faces was 
not significantly different from the (low) recognition accuracy for Black faces in both high 
and low status contexts. These so-called ORE findings are hypothesised to be due to 
participants’ propensity to categorise an undesirable group as an outgroup even if they share 
category-relevant information (e.g., being Caucasian). Therefore, visual cues other than facial 
cues can contribute to group categorisation and negatively influence the degree of processing 
of outgroups, which can lead to the ORE. 
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1.4. Motivation and the Other Race Effect 
 
Research into what contributes to the ORE has expanded from experience and group 
differences to motivation. Motivation has been proposed to reduce the ORE by improving 
participants’ attention towards identity diagnostic features of other-race faces (Hugenberg, 
Wilson, See, & Young, 2013; Hugenberg, Young, Bernstein, & Sacco, 2010). Motivation can 
be an internally- (e.g., biological or psychological needs) and/or externally- (e.g., incentives, 
etc.) generated behavioural force to achieve a particular end-state/goal (Deckers, 2014). For 
example, one can be internally motivated by hunger (i.e., a biological need) to seek food, 
with the external incentive being the taste of the food. Through internal and external 
motivation, a person is encouraged towards a behaviour (e.g., looking for food, eating food, 
etc.) to achieve a goal (e.g., not being hungry). However, if the person does not have the 
energy, skills or knowledge, and/or if the person is not sufficiently motivated, then the 
behaviour will not eventuate.  
There is evidence to support the idea that “motivation to individuate” instructions can 
attenuate the ORE. Hugenberg, Miller, and Claypool (2007) informed some of their 
Caucasian American participants (who were viewing African American and Caucasian faces) 
about the ORE phenomenon and instructed them to try and focus on features that individuate 
faces, especially if that person was not part of participants’ ingroup (refer to the Methods 
section for the detailed instructions). These instructions constitute what the researchers have 
termed and referred to as “motivation to individuate” instructions. Compared to participants 
in the control condition (who were not given such information or instructions), participants 
made aware of the ORE exhibited a reduced ORE. Further, this reduction to the ORE was not 
necessarily due to a “general motivation to be accurate” because this effect was not replicated 
in participants who were asked to be as accurate as possible (without mentioning 
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ethnicity/race). Hugenberg et al. (2007) conclude that the results are due to raising awareness 
of the face encoding bias and motivating participants to attend to individuating facial 
features. Rhodes, Locke, Ewing, and Evangelista (2009) similarly found a reduction in the 
ORE for participants who received the “motivation to individuate” instructions compared to 
those who did not. Notably, Rhodes et al.’s (2009) study demonstrated the generalisability of 
the instruction effect as their sample comprised Caucasian Australians viewing Caucasian 
and Black Jamaican faces. However, the “motivation to individuate” instructions appear to be 
setting participants a goal to be more accurate with other-race faces rather than necessarily 
manipulating motivation. It is possible that the difference in results from a general accuracy 
instruction compared to the “motivation to individuate” instructions is that the instructions 
draw attention to accuracy for other-race faces (for those motivated to overcome the ORE) 
whereas the general accuracy instructions do not. In sum, there is some evidence that the 
ORE can be reduced or eliminated when individuals are made aware of the facial encoding 
bias and given instructions on how to overcome it.  
Subsequent research has shown that the timing of the instructions plays a role in 
reducing the ORE. Specifically, instructions to individuate are only effective prior to the 
encoding of faces. Young et al. (2010) demonstrated the importance of the timing of these 
instructions in two experiments with Caucasian participants looking at Black and White 
faces. Participants were given instructions to individuate faces either prior to or following the 
presentation of faces to be remembered (i.e., before or after encoding, respectively). When 
compared to a control group (who received no instructions), a reduction in the ORE was only 
present when the instructions were provided prior to the face memory task. There was no 
effect if the instructions were given after the face memory task was completed. Therefore, 
this study provides evidence that instructions to individuate prior to the encoding of faces 
influences the subsequent encoding of faces and, in turn, the size of the ORE.    
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1.5. Modelling and the Other Race Effect 
 
Based on the research reviewed, the ORE appears to be determined by multiple 
factors. The first source of the ORE discussed was experience, with a lack of experience 
being associated with the ORE (Valentine, 1991). The second source discussed was social 
categories, with people performing worse for groups not relevant to themselves (e.g., 
outgroups, poorer people, etc.; Shriver et al., 2008). The last source discussed was how the 
perceiver’s “motivations” or goals could influence the ORE (Hugenberg et al., 2007). This 
suggests that the ORE is due to experience, social categories, and “motivation” or goals. A 
theoretical model that incorporates these three variables, known as the Categorization-
Individuation Model (CIM; Hugenberg et al., 2010), has been proposed. 
Building on their initial work showing that instructions to individuate can reduce the 
ORE, Hugenberg et al. (2010) developed the CIM, which states that experience and 
“motivation to individuate” (also referred to as perceiver’s motivation) interact to influence 
the encoding of faces. The model centres on the notion that facial encoding can occur either 
via categorisation or individuation. Categorisation is sorting a face into a group along shared 
dimensions (e.g., the face is Caucasian) and is hypothesised to contribute to the generation of 
the ORE. That is, the ORE is the result of categorisation at encoding. In contrast, 
individuating a face involves discriminating among exemplars (e.g., this is my friend Bill; I 
have seen this particular face before). This process of individuating is believed to reduce the 
ORE. The CIM specifically targets the encoding of faces and notes that individuation cannot 
occur after a face has been viewed (Young et al., 2010). As stated above, the model proposes 
three determinants for whether a face is categorised or individuated: Experience, social 
categorisation, and “motivation to individuate”.  
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Experience plays a critical role in the encoding of faces and is the first determinant of 
the CIM. Specifically, Hugenberg et al. (2010) argue that it is not possible to individuate 
faces without previous experience with individuating faces. Experience individuating faces 
occurs through locating features (via implicit or explicit means) that are crucial for 
identification (Blais et al., 2008; Kelly et al., 2010, 2011; Wheeler et al., 2011). This 
experience is specific to the features that differ meaningfully within particular groups and 
may or may not apply to other groups (Hugenberg et al., 2010). Therefore, through 
experience with a set of faces, one can learn to differentiate individuals within a group. 
Hugenberg et al. (2010) propose that people cannot individuate faces with which they have 
no experience; when people have no experience with faces from a particular group, then they 
are able to encode category diagnostic information only. Stated differently, in the absence of 
sufficient individuating information, Hugenberg et al. propose that category information (e.g., 
“the person appeared Caucasian”) is what is primarily stored and utilised by the perceiver. 
Thus, lack of experience with a group can result in the generation of the ORE.  
Social categorisation is the second determinant of the CIM and can be triggered by 
category activation and situational cues (Hugenberg et al., 2010, 2013). Category activation 
occurs on the initial presentation of the image and influences the encoding of the face by 
drawing attention to category-diagnostic features. This focus on category-diagnostic features 
leads to faces being homogenised around a group identity (e.g., Caucasian, Female, etc.). 
Situational cues can also activate a social category via information that is in the surrounding 
environment. Examples of situational cues include university colours (Young et al., 2010) 
and arbitrary minimal group membership assigned to participants upon arrival at the lab (Van 
Bavel & Cunningham, 2012). In sum, social categorisation can be initiated through 
situational and category activation cues; social categorisation influences the depth of facial 
identity information stored during encoding and contributes to the generation of the ORE. 
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The third determinant is perceiver motives, or “motivation to individuate”, that 
operate in combination with social categories and experience to influence facial encoding. 
Specifically, experience allows for individuation to occur and social categories can signal 
whether a face is important or relevant (Hugenberg et al., 2010). These social category cues 
can trigger the individual to be motivated to attend beyond the category information to the 
identity-diagnostic information. Inversely, for faces which are not important (as suggested by 
the category information), the person will not be motivated to individuate. Examples include 
worse memory for low status faces, such as those presented in a poor context, compared to 
high status faces (Ratcliff et al., 2011; Shriver et al., 2008). In this sense, it is not just 
experience that dictates encoding of faces but also the perceiver’s motives or as suggested 
above, the perceiver’s goals. Therefore, the CIM proposes that a perceiver’s motivation can 
be triggered through category activation and situational cues encouraging the perceiver to 
attend to identity-diagnostic information.  
The CIM has been criticised on the grounds that the determinants have not always 
impacted upon the ORE. Tullis, Benjamin, and Liu (2014) recruited Caucasian participants 
(half of whom received the instructions to individuate) to complete an Asian and Caucasian 
face memory task. Tullis et al. (2014) found that the individuation instructions did not reduce 
the ORE. They speculated that this finding suggests that individuals do not have complete 
control over their ability to encode faces (regardless of motivation). Further, perceptual 
experience was not correlated with the ORE. The authors suggest that participants may not 
have had sufficient experience with the other group for the “motivation to individuate” 
instructions to have an effect. Wan and colleagues (2015) also found no reduction in the ORE 
in their samples of Caucasian and Asian participants given individuation instructions. 
However, they did find that experience with the other race was negatively correlated with the 
ORE, such that the greater the experience, the smaller the ORE (as predicted by the CIM). 
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Thus, although there is evidence of Caucasians improving their recognition of Black faces 
when the goal of participants was to individuate faces (Hugenberg et al., 2007), these 
instructions did not generalise to Asian faces (Tullis, et al., 2014; Wan et al., 2015).  
Based on this inconsistency with the effect of the individuation instructions, Wan and 
colleagues (2015) proposed a dual-route model in which cultural context moderates the 
influence of motivation (or goal) and/or experience on the ORE. That is, in some cultural 
contexts the ORE can be entirely experience-driven or motivation- (or goal-) driven, or a 
combination of the two. Specifically, Wan and colleagues (2015) reasoned that in a cultural 
context of equal socioeconomic status, individuation instructions may not be sufficient to 
reduce the ORE. 
Wan et al. (2015) argued that the motivation instructions were able to reduce the ORE 
when Caucasians viewed Black faces in the cultural context of the United States (where many 
of the previous studies were conducted) in which participants from a high status group (i.e., 
Caucasians) viewed faces from a lower status group (i.e., African Americans; also see 
Hugenberg et al., 2007; 2012; Rhodes et al., 2009; Young et al., 2012). As proposed by 
Hugenberg et al. (2010) individuals can use social category cues (e.g., ethnicity, etc.) to 
motivate individuation of faces. Wan et al. (2015) proposed that the motivating force of these 
cues is moderated by socioeconomic differences. Specifically, when Caucasians were 
instructed on the ORE and asked to be as accurate as possible with other-race faces, they 
tended to improve their recognition for Black faces (Hugenberg et al., 2007; Rhodes et al., 
2009) but not for Asian faces (Tullis et al., 2013; Wan et al., 2015). Relative to Caucasians, 
Wan et al. (2015) argued that African Americans are of a lower socioeconomic status but 
Asians are equal in socioeconomic status. Thus due to the difference in power between the 
Caucasian and African American groups, Caucasians are motivated to overcome the ORE. In 
contrast, Caucasians and Asians hold equal socioeconomic status in Australia (where the 
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Wan et al., 2015 study was run), and thus it is solely experience that dictated accuracy with 
recognition of other-race faces.  
There were several issues with the Wan et al. (2015) study. The study did not assess 
whether participants perceived any socioeconomic status differences between Caucasians and 
Asians and if so, whether this difference in status motivated the individual to overcome a bias 
in recognition, so a true test of the hypothesis proposed by Wan et al. (2015) was not 
established. Rather, Wan et al. made a generalisation based upon four papers that did not 
contain recent and/or relevant socioeconomic status data. Second, there are issues with the 
reliability of the association between experience and the ORE. As stated above, Wan et al. 
(2015) proposed that in contexts of equal status, experience should predict the size of the 
ORE. However, the results from Tullis and colleagues (2014) differed from those of Wan and 
colleagues (2015). Specifically, self-reported experience was not found to be related to the 
ORE for Caucasians viewing Asian faces. If socioeconomic status was relevant, then it would 
be expected that the correlation between experience and the ORE would have been found 
consistently for Asian–Caucasian face processing. Wan and colleagues (2015) challenged the 
CIM on the grounds of inconsistent evidence, however, their own evidence to support their 
competing dual-process model is incomplete and inconsistent. 
Despite Wan and colleagues’ (2015) claims that they provide a more appropriate 
account of the ORE, their model is almost exactly the same as the CIM (Hugenberg et al., 
2010). Both Wan et al. (2015) and Hugenberg et al. (2010; 2013) propose that experience is 
vital to the encoding of faces. Both also incorporate the “motivation” of the perceiver as a 
factor at play in the production of the ORE (Hugenberg et al., 2010; Wan et al., 2015). What 
differs is that Wan et al. (2015) propose that the effect of the motivation to individuate 
instructions on the ORE is moderated by the socioeconomic differences between the two 
groups. Therefore, the model proposed by Wan et al. (2015) appears to re-tread the ground 
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made by Hugenberg et al. (2010), with both focused on experience and motivation/goals and 
both neglecting implicit associations/bias.  
Implicit associations and facial perception share similar properties, which suggests 
they may be related. As stated previously, implicit associations are the valenced evaluations 
people have towards certain concepts or groups (Nosek et al., 2007). These evaluations can 
lead to a bias or preference for one’s own group at the expense of the outgroup and are often 
referred to as implicit attitudes towards groups (e.g., Payne & Dal Cin, 2015; though this 
point is contested). Similarly, the ORE generally is a bias in face encoding favouring one’s 
own ingroup (Hugenberg et al., 2013). The similarities between implicit associations and the 
ORE can be linked through existing models of implicit associations and behaviour. 
1.6. Implicit Bias and the Other Race Effect 
 
The interplay between implicit associations and explicit attitudes on behavioural 
outcomes forms the core of Gawronski and Bodenhausen’s (2011) associative-propositional 
evaluation model. In brief, Gawronski and Bodenhausen define implicit evaluations as the 
outcome of associative processes, the activation of memories based upon the similarity of a 
stimulus to the memory. Explicit evaluations are the outcome of propositional processes and 
are validations of information relating to associative processes. According to the model, 
implicit and explicit evaluations are intrinsically related, which makes it vital to assess both 
constructs (and other potentially related variables) to determine whether they are independent 
of each other (Blanton & Jaccard, 2015). 
Implicit associations can be assessed using a variety of measures. Bar-Anan and 
Nosek (2014) examined seven measures of implicit associations, including the Implicit 
Association Test (IAT; Greenwald, Nosek, & Banaji, 2003) and the priming task (Fazio, 
Jackson, Dunton, & Williams, 1995).  The priming task involves presenting an image of an 
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individual with a word that the participant has to classify as either positive or negative. It is 
hypothesised that the image activates the participant’s attitude associated with the picture 
(e.g., racial associations), which may need to be inhibited to respond to the word 
categorisation task appropriately, thus influencing response times. For example, a Caucasian 
participant might be slower to correctly classify the word “Bad” as negative when it is shown 
in conjunction with a picture of a Caucasian because the participant needs to inhibit the 
positive ingroup association between Caucasian and positive.  The IAT consists of making 
two different decisions using the same response keys (Greenwald, Nosek, & Banaji, 2003): 
(1) categorising pictures of individuals belonging to one of two groups (e.g., Caucasian and 
Black African people), and (2) categorising words as either positive or negative. An 
association between the group and the evaluation is inferred from the difference in reaction 
time between congruent trials (e.g., categorising Caucasian faces and positive words using 
the same response key) and incongruent trials (e.g., categorising Caucasian faces and 
negative words using the same response key). The structure of the IAT encourages processing 
based on categories rather than on individual identities to detect bias towards one of the two 
categories. Bar-Anan and Nosek (2014) found of the seven measures assessed in their review 
that the IAT was not only the most popular implicit association measure, but that it also had 
the soundest psychometric properties and for this reason the IAT was used in the current 
study.   
Two studies have attempted to assess implicit associations in relation to the ORE with 
vastly differing results. The first study used a priming task to estimate implicit attitudes 
toward racial groups (Ferguson, Rhodes, Lee, & Sriram, 2001). Ferguson and colleagues 
(2001) found that higher implicit prejudice (i.e., Caucasian participants being slower to 
respond to positively-valenced target words when paired with Asian faces) was associated 
with more accurate recognition of both own- and other-race faces in a facial recognition task 
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than lower implicit prejudice. However, higher self-reported (i.e., explicit) prejudice was 
related to worse recognition of own- and other-race faces than was lower self-reported 
prejudice. They concluded that neither implicit nor explicit prejudice significantly accounted 
for the variance in face recognition; instead, the type of prejudice affected face recognition in 
general.  
Olson and Fazio (2003) suggested the priming task may underestimate the implicit 
attitude associated with a category due to participants responding to the individual and not to 
the racial category. They argued that the use of the IAT would be more appropriate to 
evaluate category attitudes than Fazio et al.’s (1995) priming task. In the second study 
employing an implicit measure to investigate the ORE, the IAT was used to measure implicit 
associations (Walker & Hewstone, 2008). South Asian and British Caucasian participants 
viewed South Asian, Caucasian and African American faces. For both South Asian and 
British Caucasian participants, recognition of own-race faces was more accurate than other-
race faces. Implicit bias (as assessed by the IAT) was correlated with the ORE, with lower 
implicit bias towards other groups being associated with a smaller difference in facial 
recognition accuracy between own and other groups. This smaller difference was due to 
better recognition of other-group faces rather than poorer recognition of own-group faces. 
Further, people who had more experience at individuating other races (e.g., had more other-
race friends) showed better recognition of that race, but people who simply saw that other 
race in their daily life (e.g., lived in an area with many Asians) did not. Taken together, these 
results suggest that both implicit bias and individuating experience may be related to the 
ORE. 
Neither Hugenberg et al. (2010) nor Wan et al. (2015) proposed a role for implicit 
associations in the ORE despite the evidence provided by Ferguson et al. (2001) and Walker 
and Hewstone (2008). The IAT has been found to be predictive of spontaneous behaviour 
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(Perugini, 2005) and face perception is a rapid and spontaneous behaviour. Therefore, it is 
possible that implicit associations influence motivation (or goals) to individuate which in turn 
influences behaviour, in this case the ORE. 
1.7. Current Study 
 
This study seeks to replicate the previously found correlation between the IAT and the 
ORE (Walker & Hewstone, 2008), and to test the proposed moderation of instructions by 
socioeconomic differences on the size of the ORE (Wan et al., 2015; see Figure 1 for study 
design). The inclusion of the socioeconomic moderator is believed by Wan et al. (2015) to 
distinguish their model from the Hugenberg et al. (2010) model; this study seeks to find 
which model better accounts for the data. 
Based on Hugenberg et al.’s (2007) results, the first hypothesis was:  
H1: Individuation instructions will be associated with a smaller ORE (i.e., replicating 
a main effect of individuation instructions). 
Based on Walker and Hewstone’s (2008) finding, the second hypothesis was:  
H2: A lower implicit bias will be associated with a smaller ORE (i.e., replicating a 
main effect of implicit associations). 
If implicit associations exert a top-down influence on the “motivation to individuate” 
instructions, then this leads to an exploratory hypothesis: 
H3: A greater implicit bias will be associated with less reduction of the size in the 
ORE from the individuation instructions (i.e., an interaction between implicit 
associations and individuation instructions). 
Based on Wan et al. (2015), in a cultural context of different socioeconomic/power status 
between groups, individuation instructions are believed to be effective in reducing the ORE; 
in a cultural context without socioeconomic/power status differences between groups, 
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individuation instructions are believed to be ineffective in reducing the ORE. This leads to 
the fourth hypothesis: 
H4: Greater perceived power differences will increase the reduction of the ORE due 
to the individuation instructions (i.e., replicating a socioeconomic/power status by 
individuation instructions interaction). 
Lastly, the combination of implicit associations and cultural context might jointly influence 
the effectiveness of the individuation instructions. This leads to the fifth, exploratory 
hypothesis:  
H5: Individuation instructions will produce greater reduction of the ORE for those 
with lower implicit bias and larger perceived socioeconomic differences between 
themselves and the target group. 
Thus H5 predicts that those who received the “motivation to individuate” instructions will be 
predicted to be the most accurate in their recognition of other-race faces when they have 
lower implicit bias and a greater difference between their perceived socioeconomic status and 
that of the target group (i.e., Caucasians and Black Africans; a socioeconomic power/status × 
individuation instructions × implicit associations interaction). Inversely, those who have not 
received the “motivation to individuate” instructions and have a higher implicit bias against 
the outgroup and greater difference in socioeconomic status from the target group will be the 
least accurate. These expected findings will replicate and clarify conflicting results for 
implicit associations and the ORE (Ferguson et al., 2001; Walker & Hewstone, 2008), and 
build on the models of Hugenberg and colleagues (2007) and Wan et al. (2015) by 
investigating the role of implicit associations on the relationship between perceptual 
experience, “motivation” (or goals) and the ORE.  
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Figure 1. Study design  
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Participants performed three computer-based IATs designed to assess their level of 
implicit bias toward Asians, Black Africans, and Caucasians. Each participant was then 
randomly assigned to receive either “motivation to individuate” instructions or the control 
instructions, and then completed three face memory blocks (i.e., one block for Asian faces, 
one block for Black African faces, one block for Caucasian faces) followed by several scaled 
measures. Order of ethnicity in the IAT was presented in a Latin square design (see Appendix 
A) and order of ethnicity was counterbalanced in the face memory task. Items within the 
scaled measures were randomised. The within-subjects predictor variables were IAT scores 
and ethnicity of target face. The between-subjects predictor variables were ethnicity of 
participant, inter-group contact and perceived power scores. Accuracy and reaction time on 
the memory task were the primary dependent variables.  
2.2. Participants 
 
A total of 107 participants were recruited through two methods. The first method was 
through a first-year psychology student research participation program. Participants recruited 
through this method were compensated with partial credit towards one of their first-year 
units. The second group were community members recruited through Facebook 
advertisements, university announcements, online community announcement boards and 
other methods. These participants volunteered their time and opted in to enter into a draw to 
win one of ten $50 gift vouchers. The majority of participants were tested individually (52%), 
with the remainder tested in small groups of up to six people in a computer lab or silent study 
room. Participants were recruited for a study about how people recognise people. The 
eligibility requirements for the study requested participants who self-identify as either Black 
African, Asian or Caucasian. Several participants who self-identified as Asian were 
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reassigned to the “Other” group based upon their parents’ country of birth (e.g., Sri Lanka, 
India, Afghanistan, etc.). Although these participants were from the Asian continent, they 
were not of East Asian descent (the ethnicity of interest). Multi-ethnic individuals were 
encouraged to select “Other” from the four options (Caucasian, Asian, Black African and 
Other). 
For ethnicity, gender, and age descriptive statistics, refer to Table 1.  
Table 1 
Ethnicity, Gender and Age Descriptive Statistics by Ethnicity of Participant 
 
 
2.3. Stimuli and Apparatus 
 
The stimuli for the face memory task were male Black South African faces (Chiroro, 
Tredoux, Radaelli, & Meissner, 2008), male Hong Kong Chinese faces (Hayward, Rhodes, & 
Schwaninger, 2008; Liu, Hayward, Oxner, & Behrmann, 2014) and male Caucasian Dutch 
faces from the Radboud faces database (Langner, Dotsch, Bijlstra, Wigboldus, Hawk, & van 
Knippenberg, 2010). Forty front-on photos with a neutral expression and no jewellery were 
selected from each of the three sources (i.e., n = 120). Using Photoshop CS6 the images were 
edited to contain only the face and the hair was mostly cropped out of the final images by 
using an oval. During the stimuli preparation phase, three people from each ethnic 
background rated images of the faces from their ethnicity for representativeness (1 = not at 
 Caucasian Asian Black African Other Total 
Total 53 26 11 18 107 
Female 39 21 6 15 81 
Mean age 26.64 20.29 23.73 24.94 24.49 
Age range 17-59 18-33 17-38 17-49 17-59 
Years in Australia 23.74 13.5 12.61 16.71 18.99 
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all typical; 7 = very typical). A total of 60 final stimulus faces were selected for the 
experiment based on these results (i.e., n = 20 faces per ethnicity).  
Images were presented using E-Prime (Version 2.0.10.356, for Windows) on three 
different computers. The majority of participants (47%) completed the study using Acer 
Veritons (Windows 7), 39% of participants used an HP Pavilion dv6 Notebook PC (Windows 
10), and 14% of participants used a dual-boot MacBook Pro (Windows 7). The lack of 
consistency in the type of computers was due to the variety of locations required to recruit 
participants. To control for screen resolution across machines, E-Prime was set to use a 
screen resolution of 800 pixels wide by 600 pixels high.  
2.4. Measures 
 
2.4.1. Implicit Association Test. 
 
Participants performed three IATs for each of the three pairings of the three target 
ethnicities (i.e., Caucasian–Asian, Black African–Asian, Caucasian–Black African). The face 
stimuli used in these IATs did not overlap with the pool of faces for the face memory task but 
were from the same sources (Chiroro et al., 2008; Hayward et al., 2008; Langner et al., 2010).  
In these variations of Greenwald, McGhee, and Schwartz’s (1998) original IAT procedure, 
participants were presented with face images from two ethnicities of the three target 
ethnicities (Asian, African, and Caucasian; see details below). The restriction to two 
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Figure 2. Screen configuration based upon blocks for the Asian–Caucasian IAT. 
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ethnicities is because the IAT is structured to measure the relative bias between two groups 
(e.g., Asians and Caucasians as shown in Figure 2).     
The IAT contains seven blocks (see Figure 2). Participants classify the relevant 
stimulus (i.e., face or word) by pressing one of two keys associated with the particular side of 
the screen on which the category is located (e.g., the Q key for the left category and P for the 
right category). In the first block the participant classifies face stimuli (i.e., a single face per 
trial) for each of the two presented ethnicities with the respective labels in the two corners of 
the screen for 20 trials. In the second block, over 20 trials the participant classifies positive 
words (e.g., happy, joy) and negative words (e.g., hurt, agony) into their respective category. 
In the third block of 20 trials, target faces and words are both presented (in separate trials) 
with the category labels paired (e.g., Caucasian and Good being presented on the left corner 
of the screen). The fourth block replicates the task from the third block (faces and words with 
category labels) for 40 trials; these two blocks are termed the Congruent blocks. The fifth 
block is only the word targets, but in this block the category labels have switched locations 
(e.g., if Good was on the left in Blocks 2-4, it is now on the right). There are 40 trials in this 
new configuration as per the suggestion provided by Nosek et al. (2007). The sixth and 
seventh blocks replicate the third and fourth blocks, respectively, with the location of the 
word categories having been exchanged; these two blocks are termed the Incongruent blocks. 
In the example from Figure 2, faster performance in the Congruent than in the Incongruent 
blocks indicates an anti-Asian bias (or pro-Caucasian bias). 
2.4.2. Instructions to individuate in the memory task. 
 
As part of the face memory task, instructions were provided to create a motivational 
manipulation (Hugenberg et al., 2007). Participants randomly assigned to the “motivation to 
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individuate” instructions were exposed to the wording used by Hugenberg and colleagues 
(2007) (see also Rhodes et al., 2009; Tullis et al., 2014; Wan et al., 2015): 
Previous research has shown that people reliably show what is known as the Cross-
Race Effect (CRE) when learning faces. Basically, people tend to confuse faces that 
belong to other races. For example, a White learner will tend to mistake one Black 
African face for another. Now that you know this, we would like you to try especially 
hard when learning faces in this task that happen to be of a different race. Do your 
best to try to pay close attention to what differentiates one particular face from 
another face of the same race, especially when that face is not of the same race as 
you…Remember, pay very close attention to the faces, especially when they are of a 
different race than you in order to try to avoid this Cross Race Effect. (pp. 336-337) 
 
Participants randomly assigned to the “No Instruction” control condition received the 
same instructions as for any standard Other-Race Effect experiment (Hugenberg et al., 2007; 
Wan et al., 2015). Participants were informed they would see faces that they would be asked 
to learn for a memory test. These instructions read: “Next you will see several faces. Try to 
remember these faces as you will need to recall them later.”  
2.4.3. Face memory task. 
 
The face memory task consisted of three blocks, one for each target ethnicity (i.e., 
Black African, Asian and Caucasian). Each block consisted of three phases: learning, filler, 
and recognition. In the learning phase, 10 face images were randomly selected from the 20 
faces for the target ethnicity for every participant. Thus, the particular faces that were learnt 
varied between participants which reduced the likelihood of stimuli-specific effects. These 10 
faces were presented individually in a random order for five seconds each. There was an 
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inter-stimulus interval of 1000ms during which a fixation cross was presented to encourage 
participants to pay attention to where the next face would appear. Once the 10 faces were 
viewed, participants were instructed to complete the filler task for two minutes. The filler task 
involved picture search worksheets (Anastasi & Rhodes, 2005). The picture search task 
involved scenes with animals and nature, with participants needing to find neutral items (e.g., 
pens, wands, etc.) hidden within the existing shapes of the scene. When the two minutes were 
completed the computer made a sound to alert the participant to return to the face memory 
task. The participant was then presented with a face and asked to indicate whether he or she 
had previously seen the face or not by pressing a key (see Figure 3). This process was 
repeated for 20 trials with 10 new faces and 10 previously seen faces. A blank slide with a 
fixation cross in the centre was presented between the slides of faces for 1000ms. Once 
participants had completed the recognition phase for a given target ethnicity, they could have 
a break if necessary and proceed with the remaining face memory blocks when ready. Order 
of target ethnicity was counterbalanced across participants. Accuracy was assessed via d’ 
scores, which is an index of how many true positives (“hits”) compared to false positives 
(“false alarms”) a participant made. True positives are the correct identification of a 
previously seen face, whereas false positives occur when a participant mistakes an unknown 
face for a previously seen face. Reaction times throughout the task were also recorded.  




2.4.4. Multi-group ethnic identity measure – revised. 
 
The Multi-Group Ethnic Identity Measure (see Appendix A) is a six-item 
questionnaire devised by Phinney (1992) and revised by Phinney and Ong (2007). The Multi-
Group Ethnic Identity Measure (Cronbach’s α = .84) adopts a developmental approach to 
ethnic identity (i.e., how individuals grow and experience their ethnic identity) and contains 
two subscales: formation of identity through exploration (Cronbach’s α = .78) and 
commitment towards the ethnic identity (Cronbach’s α = .84). A sample item is, “I have a 
strong sense of belonging to my ethnic group” (1 = strongly disagree; 5 = strongly agree). 
After participants identified their ethnicity from a predefined selection (Caucasian, Asian, 
Black African, or Other) they rated the six items. Ratings were averaged; higher scores 
suggest a stronger sense of ethnic identity. This measure was included to control for how 
strongly participants associated with their ethnic group. 
2.4.5. Motivation to control prejudice scale. 
 
The Motivation to Control Prejudice Scale (Dunton & Fazio, 1997) is a 17-item scale 
(see Appendix A) that assesses whether individuals are motivated to conceal prejudiced 
attitudes in their daily lives. An example item is, “In today’s society it is important to not be 
perceived as prejudiced” (-3 = strongly disagree; +3 = strongly agree). Some of the original 
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items specifically referenced “Black” individuals. For the purpose of this study this label was 
replaced with the appropriate outgroups based upon each participant’s reported ethnicity; this 
change resulted in a total of 20 items (Cronbach’s α = .83). Ratings were averaged; higher 
scores suggest that participants are more likely to attempt to suppress their discriminatory 
behaviour.  
 
2.4.6. Intergroup contact measure. 
 
The intergroup contact questionnaire was originally developed by Hancock and 
Rhodes (2008) and has been used in studies relating to the ORE (see Young & Hugenberg, 
2012). This questionnaire assesses individuating experience (i.e., experience interacting with 
individuals such as friends and neighbours) as is relevant to the Categorization-Individuation 
Model (Hugenberg et al., 2010). The study used a revision developed by Wan and colleagues 
(2015) to assess individuating experience acquired in childhood (0-12 years) and adulthood. 
For each ethnicity group there were a combined 15 items (see Appendix A) for the childhood 
and adult scales (Cronbach’s α = .92). From these two questionnaires lifetime contact scores 
were created by averaging the child and adult scores (as per Wan et al., 2015). Example items 
are “I live in an area where I interact with Caucasian people”, and “I socialize a lot with 
Caucasian people” (1 = very strongly disagree; 6 = very strongly agree). Ratings were 
averaged; higher scores suggest greater contact with the ethnic group that the questions are 
targeting.  
2.4.7. Positive and negative contact questions. 
 
Positive contact and negative contact was measured via two items adapted from 
Barlow and colleagues (2012). The items are “How often do you have POSTIVE/GOOD 
interactions with (outgroup)?” and “How often do you have NEGATIVE/BAD interactions 
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with (outgroup)?” (1 = never; 5 = always). These items were completed for each ethnicity 
and were treated separately in the analyses (i.e., were not combined into a composite score). 
2.4.8. Explicit measures of bias. 
 
Two scales were utilised to assess explicit bias, as had been previously done by 
Techakesari and colleagues (2015). The ethnicity labels for the two questionnaires were 
modified to contain the appropriate target ethnicities for each participant (e.g., a Caucasian 
participant would be asked about Asians and Black Africans). Intergroup anxiety was 
assessed via seven items (Cronbach’s α = .96) adapted from Stephan and Stephan (1985; see 
Appendix A for all items). An example item is, “I feel apprehensive when I interact with, or 
think about interacting with Caucasians” (1 = strongly disagree; 5 = strongly agree). Ratings 
were averaged; higher scores indicate greater anxiety induced by a particular outgroup. 
Six items modified from Vorauer and colleagues (1998; see Appendix A) were used 
to assess the extent to which participants believed that their ingroup is viewed negatively by 
the other groups (i.e., negative meta-perceptions; Cronbach’s α = .88). An example item (for 
an Asian participant) is, “I think that Caucasians think that Asians discriminate against other 
groups” (1 = strongly disagree; 5 = strongly agree). Ratings were averaged; higher scores on 
this scale indicate the belief that other groups have a negative view of one’s ingroup. 
2.4.9. Perceived power measure. 
 
Participants completed two items for each of the target ethnicities to create an index 
of participants’ perceptions of the socioeconomic status of each ethnic group; these questions 
were included to see if there is a relationship between perceived socioeconomic status and the 
emergence of the ORE (Wan et al., 2015). Socioeconomic status is traditionally assessed via 
a combination of estimations for wealth, education and employment (Adler, Epel, Castellazzo 
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& Ickovics, 2000). The first item assessed participants’ perceptions of how influential a given 
ethnicity was (1 = very little; 7 = very much) and the second item assessed participants’ 
perceptions of how wealthy a given ethnicity was (1 = very little; 7 = very much). These two 
items were strongly correlated (r = .51, p < .001) and were averaged to a perceived power 
score. Higher scores indicate greater perceived power.  
2.4.10. Demographics. 
 
Participants completed several demographic questions: birthplace, parents’ birthplace, 
how long the person has lived in Australia, vision (e.g., did the participant require glasses), 
gender and age (see Appendix A). Participants were also probed for suspicion about the 
hypotheses of the research project and whether they may have heard anything prior to 
participating (see Appendix C). 
2.5. Procedure 
 
This study received ethical approval from the Western Sydney University Human 
Research Ethics Committee (protocol #H11385; see Appendix B). Participants arrived to the 
silent study room or computer lab and the researcher provided a Participant Information 
Sheet and obtained written consent to participate (see Appendix B). Participants completed 
all tasks on a computer except the filler task which was completed via pen and paper. The 
researcher instructed participants to enter in some demographic information to initiate the 
computer task.  
The tasks on the computer provided instructions to the participants on how to 
complete each of the measures listed in Section 2.4. Opportunities were provided for breaks 
to be taken at the participant’s discretion. Participants completed the three IATs with 
presentation being controlled via a Latin square design (Nosek, Banaji, & Greenwald, 2002). 
Participants then received onscreen instructions either to individuate or the standard control 
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instructions, which were used by Hugenberg et al. (2007), counterbalanced by the E-prime 
script.  Participants then completed the face memory task for each ethnicity. Order of 
presentation of the face memory tasks was counterbalanced across participants.  
Next participants selected their ethnicity and completed the Multi-Group Ethnic 
Measure (Phinney & Ong, 2007). Following this, participants completed the Motivation to 
Control Prejudice scale (Dunton & Fazio, 1997), the contact measures for each outgroup 
ethnicity (Wan et al., 2015), the explicit attitudes measures, the perceived power measure for 
each ethnicity, and demographics. Participants were then probed for suspicion (as part of the 
questionnaire as well as verbally by the experimenter once the questionnaire was completed) 
by being asked several open-ended questions about the study (e.g., “What do you think this 
study is about?”; see Appendix C). Lastly, participants were given a partial debrief (see 
Appendix C) and informed that a full debrief would occur once all the data had been 
collected to avoid alerting other participants to the purpose of the study. Participants were 
thanked for their time and first-year psychology students were allocated partial credit and 
community members given the chance to opt into the prize draw. The study took participants 
45-60 minutes to complete. 
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3.0. Results 
 
This study sought to replicate and build on several studies investigating the ORE. It 
was first hypothesised that individuation instructions will be associated with a smaller ORE. 
Second, it was hypothesised based on the previous studies that lower implicit bias will be 
associated with a smaller ORE. Third, it was hypothesised that greater implicit bias will be 
associated with a decrease in the reduction of the size in the ORE from the individuation 
instructions. Fourth, it was hypothesised that greater power differences will increase the 
reduction of the ORE due to the individuation instructions. Last, it was hypothesised that a 
lower implicit bias in a context of power differences between groups will lead to an increase 
in the reduction of the ORE from the individuation instructions. 
 
3.1. Data Preparation 
 
The IAT was scored following the procedure set by Greenwald et al. (2003); that is, 
using the reaction times from blocks 3 and 4 (Congruent blocks), and 6 and 7 (Incongruent 
blocks). Scores that were below 300ms or above 10,000ms were replaced by the mean 
latencies for that block plus 600ms (as per Greenwald et al., 2003). Two pooled standard 
deviations were calculated using blocks 3 and 6, and 4 and 7.  For each block, the reaction 
times were averaged and two difference scores were calculated (i.e., block 6 - block 3; block 
7 - block 4). These difference scores were then divided by their associated pooled standard 
deviations to create two z-scores. By pairing blocks this way, experience with the category 
configurations is theoretically held constant with the differences being due to congruency or 
incongruency of the categorisation task. The two z-scores were then averaged to create an 
index of bias for the two ethnicities being compared. A value of 0 indicates no bias towards 
either group, whereas a value different from 0 indicates a bias. The direction of the bias is 
indicated by whether the value is positive or negative. In the Caucasian–Asian IAT, higher 
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scores indicate an anti-Asian (pro-Caucasian) bias; in the Caucasian–Black African IAT, 
higher scores indicate anti-Black African (pro-Caucasian) bias and in the Black African–
Asian IAT, higher scores indicate anti-Asian (pro-Black African) bias.  
For the face memory task, raw scores were converted into a d’ score based on signal 
detection theory (see Macmillan, 2002). A d’ score indicates the ability of a participant to 
distinguish between true positives (“hits”) and false positives (“false alarms”). A true positive 
occurs when participants correctly answer that they have previously seen a face and a false 
positive occurs when they incorrectly say they have seen a face before. A d’ score of zero 
means no distinction between true positives and false positives and higher d’ scores indicate a 
greater ability to make this distinction. Specifically, higher values indicate that participants 
were better able to accurately report whether they had seen a face before. The d’ score was 
presented as the primary analysed variable in place of true positives and/or false positives 
because the d’ score accounts for a bias in either metric. Follow-up analyses using true 
positives and false positives did confirm a similar pattern of results for the hypotheses tested.  
The scoring was done via Excel using the following steps. Two values were calculated by 
counting the number of true positives and the number of false positives for each participant. 
Values of 0 and 1 were adjusted by replacing rates of 0 with 0.5/n and rates of 1 with (n − 
0.5)/n where n is the number of signal or noise trials (Macmillan & Kaplan, 1985). The 
resulting two values were then placed into the NORMSINV function, which returns the 
inverse of the cumulative standardised normal distribution. The value for the true positives 
was then subtracted from the false positives to create a d’ score. This procedure was 
completed for all three of the target ethnicities. A difference score was created to assess the 
ORE, such that the accuracy score for the participant’s ethnicity was subtracted from the 
accuracy score for each of the other two ethnicities, creating two ORE scores (e.g., a 
Caucasian participant would have a Caucasian–Asian d’ difference score and a Caucasian–
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Black African d’ difference score). Higher positive scores indicate a larger ORE. This 
process of creating difference scores was also completed for perceived power scores (e.g., a 
Caucasian participant would have a Caucasian–Asian perceived power difference score and a 
Caucasian–Black African perceived power difference score).  
During the data preparation stage, the researcher used SPSS to check for accuracy of 
data entry, missing values, and the assumptions of multivariate analysis. There were no 
missing values in the data. There was, however, one Asian participant whose IAT score was 
an outlier. This outlier was adjusted to be one unit more than the next most extreme unit (as 
per Tabachnick & Fidell, 2013) and the checks were re-run. The assumption checks revealed 
that the same participant’s IAT score remained an outlier, so this participant was removed 
from analyses leaving 25 Asian participants. As several moderation models were planned 
involving different combinations of variables, Mahalanobis distances were calculated for 
each model to check for multivariate outliers; there were no multivariate outliers. There was 
no evidence of multicollinearity with none of the correlations exceeding r = .36. The analyses 
presented below should be interpreted with caution because the sample size was below the 
recommendations by Tabachnick and Fidell (2013) (i.e., N > 50 + 8m, where m = the number 
of predictors). To meet the criteria set by Tabachnick and Fidell, at least 58 participants 
would be needed for H3 and H4, and 66 participants would be needed for H5 for each 
participant ethnicity. For the following analyses, Black African participants were not 
examined due to the low cell size (n = 11). 
3.2. Descriptive Statistics 
 
Raw participant accuracy scores were investigated to check for the effectiveness of 
the face memory task. True and false positives were collapsed across ethnicity of participant 
and instruction manipulation. For true positives, a value of 1 indicates perfect performance, 
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and for false positives a value of 0 indicates perfect performance. An examination of the 
means and 95% confidence intervals suggested that participants were consistent in the 
number of correct responses and incorrect responses regardless of the target face’s ethnicity 
(see Table 2). Examining skewness for true positives, all were significantly negatively 
skewed, indicating a concentration of participants who were accurate at detecting a 
previously seen face (see Table 3). Examining skewness for false positives, all but one 
condition was significantly positively skewed indicating a concentration of participants who 
were accurate at detecting when they had not previously seen a face. Overall this suggests 
that participants were accurate at distinguishing whether they had seen a face previously or 
not.  This suggests that the face memory task may have produced an effective ceiling effect 
for accuracy through high true positives and low false positives. An effective ceiling is when 
a task is difficult and participants can only achieve a certain level of accuracy – say 75% – for 
other- and own-group faces that is well below complete accuracy (i.e., 100%).  
Table 2  
 
Means and Confidence Intervals for True Positives (Hits) and False Positives (False Alarms) 














Caucasian True Positives 1.80 (0.93) 0.80 (0.16) 0.76 0.85 
Caucasian False Positives  0.25 (0.16) 0.20 0.29 
Black African True Positives 1.74 (0.71) 0.82 (0.14) 0.78 0.86 
Black African False Positives  0.26 (0.16) 0.21 0.31 
Asian True Positives 1.60 (0.94) 0.78 (0.17) 0.73 0.83 
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Table 3  
 
Skewness and Kurtosis of True Positives (Hits) and False Positives (False Alarms) for the 
Face Memory Task  
 
Variable Skewness Kurtosis 
CTP -1.69* 3.70* 
CFP 0.97* 1.06 
BTP -1.29* 1.16 
BFP 0.67 -0.61 
ATP -1.28* 2.42* 
AFP 0.91* 0.68 
Note. C = Caucasian, B = Black African, A = Asian, TP = True Positive, and FP = False Positive.  
* p < .001  
 
 
The means were examined for the IAT scores, accuracy d’ from the face memory task 
and reaction time values from the face memory task. Caucasian participants’ mean IAT 
scores were -0.02 (SD = 0.36) and 0.03 (SD = 0.35) for the Caucasian–Black African IAT 
and the Caucasian–Asian IAT, respectively. Asian participants’ mean IAT scores were 0.007 
(SD = 0.28) and 0.02 (SD = 0.25) for the Asian–Caucasian IAT and the Asian–Black African 
IAT, respectively. These scores indicate very little bias against other races (or pro-own race 
bias), as all scores were very close to zero. 
The experience ratings were examined for the two other-group ethnicities. Asian 
participants’ contact with Caucasians was 3.21 (SD = 1.19) and with Black Africans was 2.19 
(SD = 0.76). Caucasian participants’ contact with Asians was 3.31 (SD = 0.93) and with 
Black Africans was 2.41 (SD = 0.99). The highest score possible is 6 and the lowest 1, with 
these scores suggesting contact is more common with Asians and Caucasians than Black 
Africans.  
Next, d’ means for Asian and Caucasian participants were examined for the three 
target ethnicities in the face memory tasks. The mean d’ scores for Asian participants were 
1.85 (SD = 0.92), 1.68 (SD = 0.70), and 1.79 (SD = 0.77) for Caucasian, Black African, and 
Asian faces, respectively. The mean d’ scores for Caucasian participants were 1.77 (SD = 
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0.94), 1.76 (SD = 0.71), and 1.51 (SD = 1.01) for Caucasian, Black African, and Asian faces, 
respectively. Scores of 0 on this measure indicate no distinction between true and false 
positives (i.e., chance/guessing); scores larger than 0 indicate better distinction between true 
and false positives. These results suggest that participants were able to distinguish between 
faces they had previously seen and those they had not seen.  
For reaction times for the face memory task the means for Asian and Caucasian 
participants were examined. Longer reaction times indicate greater effort exercised by the 
participant (Tullis et al., 2014; Wan et al., 2015). The mean reaction times for Asians were 
1482ms (SD = 946.16), 1802ms (SD = 946.16), and 1696ms (SD = 820.84) for Caucasian, 
Black African, and Asian faces, respectively. The mean reaction times for Caucasians were 
1493ms (SD = 498.30), 1695ms (SD = 589.42), and 1707ms (SD = 700.27) for Caucasian, 
Black African, and Asian faces, respectively. All analyses involving reaction times utilised 
raw scores rather than transformed scores.  
The power differences scores for Asian and Caucasian participants were examined. 
The mean ratings of power for Asian participants were 5.59 (SD = 1.01), 3.82 (SD = 1.01), 
and 5.13 (SD = 1.07) for Caucasian, Black African, and Asian groups, respectively. The mean 
ratings of power for Caucasian participants were 5.28 (SD = 0.89), 3.86 (SD = 0.81), 4.85 
(SD = 0.77) for Caucasian, Black African, and Asian groups, respectively. A repeated 
measures ANOVA with ethnicity of the participant as a between-subjects variable and power 
ratings as the dependent variable was run. Mauchley’s test of sphericity was violated, p < 
.001, so the Pillai’s Trace correction was used. It revealed a significant difference between 
the ratings of power, F(1,75) = 49.36, Pillai’s Trace p < .001, 𝜂𝑝
2 = .56, but no main effect of 
participant race, F(1,76) = 1.25, p = .26, 𝜂𝑝
2 = .01. Sidak post hoc comparisons revealed that 
Caucasians were rated as significantly more powerful than Black Africans (MDiff = 1.59, 
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Sidak 95% CI [1.20, 1.98]), and Asians (MDiff = 0.43, Sidak 95% CI [0.20, 0.68]). Asians 
were rated as significantly more powerful than Black Africans (MDiff = 1.14, Sidak 95% CI 
[0.80, 1.49]), but not Caucasians. This suggests that regardless of participant ethnicity, 




3.3.1. Analysis Strategy 
 
Several different types of analyses were run in SPSS in order to assess the hypotheses. 
The first hypothesis was tested using a series of repeated-measures ANOVAs (one for 
accuracy as the dependent variable and one for reaction times as the dependent variable) in 
which instruction manipulation (individuation = 0; control = 1) and participant ethnicity 
(Caucasian = 0; Asian = 1) were the between-subjects variables and target ethnicity (Black 
African, Asian, Caucasian) was the within-subjects variable. The second hypothesis was 
tested with bivariate correlations between the continuous IAT scores and the accuracy and 
reaction time variables. The third through fifth hypotheses were tested using a series of 
multiple linear regressions (in order to model IAT scores as continuous predictors) with 
accuracy and reaction times as the outcome variables. Specifically, the PROCESS module 
developed by Hayes (2013) was used in SPSS to run the moderation models in these 
hypotheses. In these models, instruction manipulation was always the focal predictor and IAT 
scores were the moderator (H3) or power differences were the moderator (H4). H5 tested a 
multiple moderator model (see Figure 4 for the accuracy outcome variable) in which both 
IAT scores and power differences were simultaneously tested as moderators. Separate 
analyses were run for Caucasian and Asian participants for each ethnic group pairing (i.e., 
Caucasian–Black African, Caucasian–Asian, Asian–Black African, Asian–Caucasian).   
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The analyses were also run without participants over 40 as previous research suggests 
that there can be reductions in face recognition in later life (Bowles et al., 2009). This 
resulted in there being 45 Caucasian participants and no changes to the number of Asian 
participants. There was no difference in the results; therefore, the results reported below 
include participants over 40. 
Figure 4. Multiple moderator model for the accuracy outcome variable. 
 
3.3.2. H1: Individuation instructions will be associated with a smaller ORE 
 
The first hypothesis that Individuation instructions will be associated with a smaller 
ORE was not supported. Ethnicity of the participant was not significant for reaction times, 
F(1,74) = 0.03, p = .85, and for accuracy, F(1,74) = 0.28, p = .59. This result suggests that the 
sample of Caucasian and Asian participants performed similarly on the face memory task. 
None of the other effects were significant for the accuracy dependent variable (all ps > .21). 
For the reaction times dependent variable, the only significant effect was the ethnicity of the 
target face, F(2,150) = 9.75, p < .001, 𝜂𝑝
2 = .19.  
In order to interpret this significant effect, post-hoc paired-samples t-tests were 
completed for reaction times. To control for Type I error a Bonferroni adjustment was 
applied resulting in critical α of .01. As there was no main effect of participant ethnicity, the 
results from Asian participants and Caucasian participants were analysed together. 
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-4.18, p < .001, and Asian faces, t(78) = -3.53, p < .001. There was no significant difference 
in reaction times between Black African faces and Asian faces, t(78) = 0.48, p = .55. This 
result suggests that the Asian and Caucasian participants in this study had a bias towards 
responding to Caucasian faces; specifically, they had faster reaction times to those faces 
relative to the other faces on the face memory task.  
3.3.3. H2: A lower implicit bias will be associated with a smaller ORE. 
 
The second hypothesis that lower IAT scores would be associated with a lower ORE 
was not supported. None of the correlations were significant for either the accuracy scores or 
the reaction time dependent variables (see Table 4 and Table 5). Thus, there does not appear 
to be an association between implicit bias and ORE.  
Table 4 
Correlations between IAT and Accuracy and Reaction Times on the Face Memory 
Task for Caucasian Participants 
Variable  
CB IAT CA IAT 
r p-value r p-value 
CB Acc -.08 .56 -.02 .85 
CA Acc .17 .20 -.11 .43 
CB RT -.22 .11 -.09 .49 
CA RT .09 .51 .12 .36 
Note. C = Caucasian, B = Black African, A = Asian, Acc = difference in accuracy, RT = 




Correlations between IAT and Accuracy and Reaction Times on the Face Memory 
Task for Asian Participants 
Variable 
CA IAT BA IAT 
r p-value r p-value 
AC Acc -.10 .64 -.19 .37 
AB Acc -.19 .36 .16 .45 
AC RT -.17 .43 -.24 .25 
AB RT .21 .31 -.18 .38 
Note. C = Caucasian, B = Black African, A = Asian, Acc = difference in accuracy, RT = 
difference in reaction times.  
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3.3.3. H3: Greater IAT scores will decrease the reduction of the size of the ORE 
due to the individuation instructions. 
 
The third hypothesis that implicit bias would moderate the effect of individuation 
instructions on the size of the ORE was not supported. It was hypothesised that IAT scores 
indicating a pro-ingroup/anti-outgroup bias would mean that a participant’s motivation would 
not be as strongly roused by the motivation instructions compared to a participant who may 
not have such a bias (e.g., no bias towards either group). Table 6 displays the F and p values 
for the moderation models tested. None of the models were significant, and none of the 
instruction × IAT interactions were significant. Thus, there was no evidence to support 
implicit bias moderating the effect of motivation instructions on the size of the ORE. 
Table 6  
 
Model Summary Statistics for Models with IAT scores as the Moderator and Instruction 




IAT Outcome Variable F p- 
value 
C CA Difference in d’ (C-A) 0.41 .74 
C CA Difference in Reaction Times 
(C-A) 
0.45 .71 
C CB Difference in d’ (C-B) 0.13 .94 
C CB Difference in Reaction Times 
(C-A) 
1.61 .19 
A CA Difference in d’ (A-C) 0.92 .44 
A CA Difference in Reaction Times 
(A-C) 
1.97 .15 
A AB Difference in d’ (A-B) 0.35 .78 
A AB Difference in Reaction Times 
(A-B) 
1.58 .22 
Note. A = Asian, B = Black African, and C = Caucasian.  
 
3.3.4. H4: Greater power differences will increase the reduction of the ORE due 
to the individuation instructions. 
 
The fourth hypothesis that differences in perceived power would moderate the 
influence of the individuation instructions on the size of the ORE was not supported. 
Specifically, it was hypothesised that when there is a difference in perceived power, the 
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individuation instructions would be more effective than if there was no difference in 
perceived power. Table 7 displays the F and p values for the moderation models tested. There 
was only one significant model on accuracy differences for Asian participants viewing Asian 
and Caucasian faces: There was a significant main effect for power difference, b = 0.52, SE = 
0.14, t(26) = 3.49, p = .003, indicating that Asians who perceived Caucasians as more 
powerful were more accurate with Caucasian faces compared to Asian faces. There was a 
significant main effect for instruction manipulation, b = -0.54, SE = 0.17, t(26) = -3.02, p = 
.007, indicating that Asians who received individuation instructions were more accurate with 
Asian faces compared to Caucasian faces, relative to Asians who received the control 
instructions. Importantly, none of the instruction × power difference interactions were 
significant. Thus, the majority of the results did not support the hypothesis that differences in 
perceived power moderate the influence of the motivation instructions on the size of the 
ORE. 
Table 7  
 
Model Summary Statistics for Models with Power Difference as the Moderator and 




Power Difference Outcome Variable F p- value 
C C-A Difference in d’ (C-A) 0.29 .83 
C C-A Difference in Reaction 
Times (C-A) 
0.14 .93 
C C-B Difference in d’ (C-B) 0.45 .72 
C C-B Difference in Reaction 
Times (C-B) 
1.72 .17 
A* A-C** Difference in d’ (A-C) 5.49 < .01 
A A-C Difference in Reaction 
Times (A-C) 
0.99 .41 
A A-B Difference in d’ (A-B) 1.25 .31 
A A-B Difference in Reaction 
Times (A-B) 
0.58 .63 
Notes. A = Asian, B = Black African, and C = Caucasian.  
* indicates p < .05 for main effect of instruction manipulation. 
** indicates p < .01 for main effect of power difference.  
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3.3.5. H5: Lower IAT scores and greater power differences will increase the 
reduction of the ORE due to the individuation instructions. 
 
The fifth hypothesis was that lower IAT scores and greater power differences would 
increase the reduction of the ORE due to the motivation instructions. Based on Wan et al. 
(2015), individuation instructions should be more effective for Caucasians and Asians 
viewing Black African faces and less effective when viewing Caucasian and Asian faces. 
Further, the effect of the individuation instructions should be moderated by the strength of the 
implicit bias towards one’s own group. Hypothesis 5 tested a multiple moderator model (see 
Figure 4 for the accuracy outcome variable) in which both IAT scores and power differences 
were simultaneously tested as moderators. Instruction manipulation was the focal predictor 
and the difference in d’ score the outcome. Separate analyses were run for Caucasian and 
Asian participants for each ethnic group pairing (i.e., Caucasian–Black African, Caucasian–
Asian, Asian–Black African, Asian–Caucasian).  Similar to the analyses reported above, the 
majority of these models were not significant (see Table 8). There was only one significant 
model of accuracy differences for Asian participants viewing Asian and Caucasian faces: 
There was a significant main effect for power difference, b = 0.81, SE = 0.24, t(25) = 3.38, p 
= .004, and instruction manipulation, b =  -1.07, SE = 0.38, t(25) = -2.80, p = .02. 
Specifically, Asians who received individuation instructions were more accurate with Asian 
faces compared to Caucasian faces relative to Asians who received the control instructions 
(i.e., a main effect of instructions in the opposite direction to the predicted direction). Further, 
Asians who perceived Caucasians as more powerful were more accurate with Caucasian faces 
compared to Asian faces; Asians who viewed Asians as more powerful were more accurate 
with Asian faces compared to Caucasian faces. Given the low cell size-to-predictor-variables 
ratio, these results may not be reliable. Further, the result reflects the effect found in H4 
suggesting that the addition of the IAT scores added no further explanation of the variance in 
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the accuracy scores. Importantly, none of the interactions were significant. Thus, the results 
provide little evidence to support the hypothesis that lower IAT scores and greater power 
differences increase the reduction of the ORE due to the individuation instructions. 
Table 8   
 
Model Summary Statistics for Models with Power Difference and IAT Scores as the 
Moderators and Instruction Manipulation as the Focal Predictor Variable   
 
Notes. A = Asian, B = Black African, and C = Caucasian.  
* p < .05 for main effect of instruction manipulation. 
** p < .01 for main effect of power difference. 
 
3.4. Potential Explanatory Variables 
 
Next, bivariate correlation analyses between potential explanatory variables and 
reaction times and accuracy were conducted to check for alternative explanations for the 
pattern of results (see Table 9). Where possible, results from Caucasian and Asian 
participants were collapsed. The explanatory variables were Motivation to Control Prejudice, 
Multi-group Ethnic Identity, intergroup contact, positive and negative contact questions, and 
explicit measures of bias (i.e., negative meta-perceptions, intergroup anxiety). For Asian 
participants, experience with Caucasians was negatively correlated with accuracy for 
Caucasian faces (r = -.39, p = .049), and Asian faces (r = -.40, p = .04). This suggests that 
Asian participants who had more experience with Caucasians were less accurate with both 





IAT Outcome Variable F p-value 
C C-A CA Difference in d’ (C-A) 0.42 .82 
C C-A CA Difference in Reaction Times (C-A) 0.29 .91 
C C-B CB Difference in d’ (C-B) 0.43 .82 
C C-B CB Difference in Reaction Times (C-B) 1.34 .26 
A* A-C** CA Difference in d’ (A-C) 3.38 <.03 
A A-C CA Difference in Reaction Times (A-C) 1.33 .29 
A A-B CB Difference in d’ (A-B) 0.83 .56 
A A-B CB Difference in Reaction Times (A-B) 1.84 .15 
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was no Bonferroni correction applied for these analyses. All other correlations that are not 
presented in Table 9 were not significant (all ps > .052). 
There were clusters of significant correlations that did emerge not relating to the 
hypotheses. For instance, accuracy across the three faces was significantly correlated (see 
Table 9). Likewise, this pattern emerged for reaction times for the face memory task, 
suggesting that those participants who were quick to respond to one ethnicity were also likely 
to respond quickly to all ethnicities and vice versa. Interestingly, intergroup anxiety for the 
two outgroups was also correlated. Similarly, negative meta-perceptions towards the two 
outgroups were correlated. For Caucasian participants, intergroup contact with Black 
Africans was correlated with intergroup contact with Asians. This result suggests that for 
some Caucasian participants, general intergroup interactions were occurring, not necessarily 
specific ethnicity-based intergroup interactions. In summary, the potential explanatory 
variables did not provide evidence for a contribution of these variables to explaining the 
variance in the dependent variables. 
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Table 9  
Bivariate Correlations for Explanatory Variables 
Variable 
CACC BACC AACC CRT BART CBIAT CAIAT BAIAT CIA BIA AIA CNM BNM ANM ASRT MCP CPC CNC BPC BNC APC ANC CEXP BEXP AEXP ID 
 r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n r n 
CACC 










.597** 78 .337** 78  78 .104 78 .200 78 .030 78 .024 78 -.046 78 
-
.042 
25 -.010 78 -.106 53 -.227 25 -.027 78 .048 53 .151 78 -.013 78 .030 25 .184 25 .077 78 -.178 78 -.087 53 .051 53 -.407* 25 -.091 78 -.081 53 .075 78 
CRT 
-.013 78 -.042 78 .104 78  78 .692** 78 .113 78 -.093 78 -.044 78 
-
.038 
25 .005 78 .043 53 -.149 25 .192 78 .268 53 .687** 78 .022 78 -.222 25 .083 25 .033 78 -.010 78 -.058 53 -.132 53 -.131 25 -.121 78 -.113 53 .038 78 
BART 
.116 78 .040 78 .200 78 .692** 78  78 .241* 78 -.045 78 -.126 78 
-
.172 





.069 78 -.038 78 .151 78 .687** 78 .775** 78 -.028 78 -.180 78 .021 78 
-
.067 











25 -.062 78 .099 53 -.417* 25 -.098 78 .120 53 -.028 78 .114 78 -.409* 25 .337 25 -.214 78 .052 78 -.061 53 .152 53 -.134 25 -.047 78 .156 53 .101 78 
CAIAT 
.022 78 -.052 78 .024 78 -.093 78 -.045 78 .377** 78  78 -.006 78 
-
.055 




BAIAT .050 78 -.106 78 -.046 78 -.044 78 -.126 78 
-
.371** 
78 -.006 78  78 .019 25 .202 78 .081 53 .026 25 .059 78 .014 53 .021 78 .129 78 -.023 25 
-
.529** 














AIA -.076 53 -.159 53 -.106 53 .043 53 -.062 53 .099 53 .006 53 .081 53 .
c 0 .797** 53  53 .c 0 .310* 53 .493** 53 -.095 53 -.221 53 -.084 13 .153 13 .102 53 .010 53 .212 40 -.226 40 .c 0 -.046 53 -.180 53 .210 53 
CNM .015 25 .107 25 -.227 25 -.149 25 -.308 25 -.417
* 25 -.418* 25 .026 25 .317 25 .188 25 .c 0  25 .761** 25 .c 0 -.164 25 -.361 25 .422 12 .104 12 .335 25 -.306 25 .297 13 -.261 13 -.077 25 .154 25 .c 0 .126 25 
BNM -.037 78 -.087 78 -.027 78 .192 78 .088 78 -.098 78 .008 78 .059 78 .103 25 .195 78 .310
* 53 .761** 25  78 .772** 53 .197 78 .029 78 .063 25 .092 25 -.136 78 .136 78 -.092 53 .268 53 .094 25 -.056 78 -.046 53 .104 78 
ANM -.029 53 -.094 53 .048 53 .268 53 .113 53 .120 53 .100 53 .014 53 .
c 0 .507** 53 .493** 53 .c 0 .772** 53  53 .152 53 .084 53 -.285 13 -.061 13 -.202 53 .185 53 -.129 40 .230 40 .c 0 -.154 53 -.172 53 .086 53 
MCP 
.190 78 .063 78 -.013 78 .022 78 .073 78 .114 78 .212 78 .129 78 
-
.151 
25 -.063 78 -.221 53 -.361 25 .029 78 .084 53 .026 78  78 -.321 25 -.199 25 -.136 78 .226* 78 -.255 53 .318* 53 -.152 25 .069 78 .060 53 .014 78 
CPC -.188 25 -.108 25 .030 25 -.222 25 -.324 25 -.409
* 25 -.334 25 -.023 25 .085 12 -.100 25 -.084 13 .422 12 .063 25 -.285 13 -.079 25 -.321 25  25 -.226 25 .727** 25 -.166 25 .c 0 .c 0 -.151 12 -.008 25 -.336 13 .310 25 
CNC 
-.033 25 -.080 25 .184 25 .083 25 .022 25 .337 25 .205 25 
-
.529** 





-.003 78 -.063 78 .077 78 .033 78 .000 78 -.214 78 -.214 78 .051 78 
-
.025 
25 .152 78 .102 53 .335 25 -.136 78 -.202 53 -.013 78 -.136 78 .727** 25 -.406* 25  78 -.379** 78 .494** 53 
-
.504** 
53 -.101 25 .000 78 -.091 53 .020 78 
BNC 





-.046 53 .096 53 -.087 53 -.058 53 -.031 53 -.061 53 -.154 53 -.105 53 .000 13 .073 53 .212 40 .297 13 -.092 53 -.129 40 -.130 53 -.255 53 .c 0 .c 0 .494** 53 -.563** 53  53 
-
.522** 





.128 53 -.059 53 .051 53 -.132 53 -.060 53 .152 53 .210 53 -.017 53 
-
.341 
13 -.251 53 -.226 40 -.261 13 .268 53 .230 40 -.089 53 .318* 53 .c 0 .c 0 -.504** 53 .437** 53 -.522** 53  53 -.095 13 .028 53 .174 40 .105 53 
CEXP 
-.390 25 -.297 25 -.407* 25 -.131 25 .016 25 -.134 25 -.120 25 .103 25 
-
.317 
25 -.130 25 .c 0 -.077 25 .094 25 .c 0 .055 25 -.152 25 -.151 12 -.393 12 -.101 25 .039 25 .188 13 -.095 13  25 .169 25 .c 0 .000 25 
BEXP .012 78 .191 78 -.091 78 -.121 78 -.026 78 -.047 78 -.089 78 -.124 78 .001 25 -.284
* 78 -.046 53 .154 25 -.056 78 -.154 53 -.048 78 .069 78 -.008 25 .401* 25 .000 78 .050 78 .075 53 .028 53 .169 25  78 .531** 53 .178 78 
AEXP -.026 53 .129 53 -.081 53 -.113 53 .044 53 .156 53 .044 53 -.130 53 .
c 0 -.218 53 -.180 53 .c 0 -.046 53 -.172 53 -.011 53 .060 53 -.336 13 .548 13 -.091 53 .317* 53 -.128 40 .174 40 .c 0 .531** 53  53 .191 53 
ID -.070 78 -.077 78 .075 78 .038 78 -.026 78 .101 78 -.057 78 -.037 78 
-
.202 
25 -.006 78 .210 53 .126 25 .104 78 .086 53 -.066 78 .014 78 .310 25 -.014 25 .020 78 -.036 78 -.077 53 .105 53 .000 25 .178 78 .191 53   78 
Notes. A = Asian, B = Black African, C = Caucasian, ACC = Face accuracy, RT = Reaction Times, IAT = Implicit association task, MCP = Motivation to Control Prejudice, ID = Multi-group Ethnicity Identity Measure, IA = Intergroup Anxiety, NM = Negative Meta-Perceptions, EXP = Contact Questionnaire, PC = Positive Contact, and 
NC = Negative Contact. 
n = 79 refers to Caucasian and Asian participants, n = 53 refers to Caucasian participants only, n = 25 refers to Asian participants only  
* p < .05. 
** p < .01. 
c. Cannot be computed; no participants were in this condition
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4.0 Discussion 
This study sought to replicate and build on several studies investigating the Other 
Race Effect. The first hypothesis attempted to replicate previous studies that found a main 
effect of individuation instructions on the ORE. Specifically, the first hypothesis was that 
individuation instructions would be associated with a smaller ORE. The second hypothesis 
attempted to replicate previous studies that found a main effect of implicit associations on the 
ORE. Specifically, the second hypothesis was that lower implicit bias would be associated 
with a smaller ORE. The third hypothesis was the novel, exploratory hypothesis that there 
would be an interaction between implicit associations and individuation instructions on the 
ORE. Specifically, H3 was that greater implicit bias would be associated with a decrease in 
the reduction of the size of the ORE for those participants who received individuation 
instructions. The fourth hypothesis attempted to replicate previous studies that found that 
cultural context moderated the effect of individuation instructions on the ORE. Specifically, 
H4 was that greater perceived power differences (a proxy for perceived socioeconomic 
status) would be associated with an increase in the reduction of the ORE for those 
participants who received individuation instructions. The fifth hypothesis was the novel, 
exploratory hypothesis that implicit bias and power differences would both moderate the 
effect of individuation instructions on the size of the ORE. Each of the hypotheses will be 
evaluated in turn below.  
4.1. H1: Individuation Instructions Will Be Associated with a Smaller ORE 
The results of the current study did not support H1, and thus failed to replicate the 
finding of a main effect of individuation instructions on the ORE. Hugenberg et al. (2010; 
2013) proposed that the ORE could be attenuated by the perceiver’s motivation. Although 
several studies have found these instructions to have a significant effect on the size of the 
ORE (Hugenberg et al., 2007; Rhodes et al., 2009; Young et al., 2010), some studies have not 
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(Tullis et al., 2014; Wan et al., 2015). Overall, the present study found no compelling 
evidence in support of an effect of the “motivation to individuate” instructions. As 
acknowledged in section 3.2 (Descriptive Statistics), part of the discrepancy may be that there 
may have been an effective ceiling effect on accuracy in the face memory task. Alternatively, 
the discrepancy may be due to sampling differences between previous research and the 
current study. Participants in the current study may have been motivated to differentiate 
among faces of the three ethnicities prior to any experimental manipulation. Indeed, 
participants may have been motivated to be unbiased prior to setting foot in the lab due to 
efforts via institutions such as Western Sydney University that attempt to combat 
discrimination (see below). Therefore, there may have been no additional benefit of 
motivation instructions because participants were already motivated.  
The order of the tasks with IAT first may have prompted participants to be aware of 
race and attend to it for the face memory task. The IAT was placed first in order to avoid the 
possibility that the face memory task instructions to individuate faces would influence 
responses on the IAT, and to align with standards set out by previous research (Hewstone & 
Walker, 2008). It may be possible that the IAT could have a similar influence on the ORE as 
the instructions, explaining why there was no effect of instructions found. The structure of the 
current study does not allow for further comment on this possibility; only additional 
experimentation would help resolve this question.  
Another possibility for the failure to replicate is that there are issues with the 
purported manipulation of motivation. Research examining the association between the ORE 
and motivation has consistently relied upon a specific message (motivation instructions; 
Hugenberg et al., 2007) that may in fact reflect goal setting rather than manipulating 
motivation per se. Motivations are internally- (e.g., biological or psychological) and/or 
externally- (e.g., incentives, etc.) generated behavioural forces aimed at achieving a goal 
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(Deckers, 2014). Deckers (2014) identifies psychological needs such as achievement, 
autonomy, belonging, closure, cognition, competence, meaning, power, and self-esteem. The 
“motivation to individuate” instructions do not seem to target any of these psychological 
motivations. Nor do the instructions appear to be targeting external motivation (e.g., being a 
“good” participant) as the general accuracy instructions used by Hugenberg et al. (2007) were 
ineffective. Rather the instructions seem to be shifting the goal that participants are trying to 
obtain from general accuracy to accuracy specifically for other-race faces.  
Recognising the distinction between goal setting and motivation assists with 
explaining the inconsistent results found in past research using this manipulation. The studies 
that failed to replicate the original result concluded that motivation may not have an effect 
(Tullis et al., 2014) or is moderated by power differences (Wan et al., 2015). However, Wan 
et al.’s (2015) proposal that power differences are a moderator of motivation ignores the 
conceptualisation that socioeconomic status/power is a form of motivation (see Deckers, 
2014). Socioeconomic status is an inference of a person’s ability to obtain resources (Adler et 
al., 2000). People seek out resources as it helps improve the likelihood of survival, thus they 
are motivated to find and remember people who have access to resources (e.g., high status or 
high socioeconomic people). In this sense, socioeconomic status acts as an external source of 
motivation (i.e., as a symptom of resources). Given that power differences can act as a source 
of motivation, what more likely differs among these studies are the pre-existing motivations 
of the participants (e.g., individual differences in values and attitudes). Thus even when a 
goal is set, without adequate motivation, the participant would not strive towards the goal.  
This lack of a distinction in the literature between the effect (motivation) and outcome (goal) 
indicates confusion around the concept of motivation. The present study did not directly 
investigate this distinction though it would be ideal to further investigate the “motivation to 
individuate” instructions as a goal manipulation before further conclusions can be drawn. For 
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example, researchers could use a theoretically and empirically sound motivation 
manipulation (see below) and see whether there is an interaction between the goal 
instructions (“motivation to individuate” instructions) and the motivation manipulation. 
Although the “motivation to individuate” instructions have been a useful starting point in 
engaging perception researchers with the concept of motivation, there is room for clarity and 
exploration of potential manipulations of motivations and/or goals in perception. 
There are already examples in the perception literature of theoretically and 
empirically sound motivation manipulations in perception. For example, status as a 
motivation has been examined by Shriver et al. (2008) and Ratcliff et al. (2011). These 
studies manipulated background cues (e.g., trailer parks to indicate being low status) and 
found better memory for high status (vs. low status) ingroup faces. Ratcliff et al. (2011) 
propose that the motivations of status striving and resource acquisition may account for the 
bias in encoding and recognition of high status faces. In this sense, people may seek powerful 
groups or people in order to advance themselves. It may also be possible to use monetary 
incentives for motivation though these have not been used before for ORE studies, to the best 
of the author’s knowledge. Motivation has been manipulated via outcome dependency (i.e., 
when someone must rely upon someone else to complete a task) by pairing someone with a 
partner of a particular ethnicity (Baldwin, Keefer, Gravelin, & Biernat, 2012). This 
motivation manipulation could be related to achievement and competence as the person needs 
to work effectively with the partner in order to complete the task. However, caution should be 
exercised; these manipulations of motivation also need to be examined to ensure they are 
doing as they state. Without addressing the validity of these manipulations (for example, via 
manipulation checks), attempts to expand theories based upon or incorporating motivation 
will lack clarity at best and at worst be unsuccessful in the long run. Understanding the 
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defining features of motivation and how to target it is pivotal to future theories incorporating 
motivation into perception studies.  
4.2. H2: A Lower Implicit Bias Will Be Associated with a Smaller ORE 
The current study failed to support H2, with all results being non-significant. Walker 
and Hewstone (2008) and Ferguson et al. (2001) found different results for the relationship 
between implicit bias and the ORE. Ferguson et al. (2001) used a priming task to assess 
implicit bias and found that implicit bias was associated with overall recognition of faces but 
not the ORE. Due to methodological issues with the priming task used by Ferguson et al. 
(2001), the present research instead used the IAT to assess implicit bias, following Walker 
and Hewstone (2008), who found the size of the ORE to be positively correlated with IAT 
scores. Their results suggest that those with a greater implicit bias would be worse at 
remembering and differentiating among faces of another race.  The present research found all 
results were non-significant for Caucasian and Asian participants when viewing Caucasian, 
Asian or Black African faces. Thus, the weight of the evidence does not support lower IAT 
scores being associated with a smaller ORE. 
The null results for H2 may be due to several factors. Issues with the construct of 
implicit associations and the IAT will be reviewed first. Blanton and Jaccard (2015) offer 
several caveats to using measures of implicit associations. First, it is not necessarily the case 
that implicit associations and explicit attitudes are independent (Blanton & Jaccard, 2015; 
Gawronski & Bodenhausen, 2011; McConnell & Leibold, 2001). Both implicit associations 
and explicit attitudes were collected in the present study to evaluate this concern. Based on 
the correlation coefficients from Table 9, the explicit measures (intergroup anxiety and 
negative meta-perceptions) were unrelated to the implicit measure (IAT) results. Further, the 
explicit measures did not significantly correlate with either accuracy or reaction time. Thus, 
there was no relationship between explicit measures of bias and performance. 
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Second, Blanton and Jaccard (2015) caution that there is a lack of convergent validity 
for implicit measures, and, by implication, for implicit associations. This issue relates to 
(non-)correspondence of the implicit measure and an outcome (e.g., behaviour). Blanton and 
Jaccard (2015) propose that this issue can be overcome by ensuring that the measure is 
designed considering the target action, the action’s environment, the action’s timing and the 
object that the action is directed towards. Blanton and Jaccard argue that if these four facets 
are considered, then the implicit measure would potentially be more reliable. This experiment 
tried to address target action through similarities between the actions involved in the IAT 
(categorising photographs based upon ethnicity) and the ORE (categorising photographs 
based upon whether they were previously seen or not). For the environment, both tasks were 
completed on a computer. Timing was potentially addressed through the similarity in that 
both tasks required speed. The object that the action is directed towards was similar; the IATs 
were constructed from photographs from the same stimuli set (though not the same photos) 
for the face memory task. In these ways, this study attempted to redress the 
(non)correspondence issue of implicit measures and outcome measures. 
Third, Blanton and Jaccard argue that implicit measures tend to be relative, in that 
bias is based upon preference for one group when compared to another (e.g., Andrew’s score 
on a Caucasian-Asian IAT says nothing about Andrew’s implicit attitudes for Asians alone; 
instead, the score simply states that Andrew has a relatively high/low implicit preference for 
Caucasian relative to Asian groups). The present study bypasses this concern because the 
ORE is like the IAT in that they are both relative measures (i.e., difference in 
performance/scores for two different groups). It is the relative strength of a bias (in memory 
or implicit associations) that was one focus of this study, not memory for faces of one group 
compared to attitudes for that group. These considerations are by no means comprehensive 
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and they could still result in validity issues. In summary, this study attempted to account for 
Blanton and Jaccard’s caveats for the use of the IAT.   
A more general issue that could have affected the results is that there have been recent 
challenges to the predictive validity of the IAT for discriminatory behaviour (e.g., predicting 
the quality or valence of interpersonal interactions). Although meta-analytic estimates of the 
effect size of the IAT vary (e.g., Greenwald, Poehlman, Uhlmann, & Banaji, 2009; Oswald, 
Mitchell, Blanton, Jaccard, & Tetlock, 2013; cf. Greenwald, Banaji, & Nosek, 2015; Oswald, 
Mitchell, Blanton, Jaccard, & Tetlock, 2015), the consensus seems to be that what is assessed 
by the IAT has a small effect (if any) on a variety of outcomes (e.g., person perception, 
interpersonal behaviour, policy preference, etc.). This view would suggest that the IAT offers 
little in terms of predictive validity on behavioural outcomes (Oswald et al., 2013).     
An alternative perspective to Oswald et al. (2013) proposes that the lack of predictive 
validity of the IAT was because of the behavioural measures used. Carlsson and Agerström’s 
(2016) meta-analysis assessed whether the past studies had outcome variables that were 
reliably measuring variance in discrimination (rather than looking at whether the IAT can 
predict discrimination). Overall, they found the majority of studies did not use measures that 
met this criterion. They concluded that the majority of studies were attempting to account for 
a limited amount of variance in the behavioural outcome using the IAT. These attempts 
produced small or null effect sizes, because the statistical analyses are geared toward 
explaining portions of variance in the outcome variable owing to the predictor variables’ 
relationship to that outcome variable. In relation to the current study, the d’ and reaction 
times obtained from the face memory task suggest that there was variance in the dependent 
variable (i.e., discrimination with respect to the biased facial perception). Given that there 
appeared to be variation in the outcome variable but there was still no evidence of the IAT 
predicting these differences, it is likely the concerns raised by Carlsson and Agerström (2016) 
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do not apply to the facial memory task used in the current study. Rather, the results support 
Oswald et al. (2013) in their assertion that the IAT may not reliably predict behavioural 
outcomes (i.e., specifically facial recognition).  
Additional factors that could potentially explain the null results for H2 have to do 
with context. First, the participants in the present sample did not as a group display an 
implicit bias; in contrast, Walker and Hewstone’s (2008) participants did display an implicit 
bias. Walker and Hewstone (2008) proposed an IAT threshold score of 0.22 to indicate an 
anti-outgroup/pro-own-race bias. Applying this cut-off to the present study shows that on 
average neither the Asian participants nor the Caucasian participants displayed a bias to any 
of the outgroups. In contrast, in Walker and Hewstone’s research, their sample showed a bias 
towards the group labelled ‘blacks’. A speculative potential explanation of this discrepancy 
between studies is that the present study’s undergraduate university student sample came 
from Western Sydney University in the Western suburbs of Sydney, Australia. Western 
Sydney University’s School of Social Sciences and Psychology has under its current Dean 
implemented the Challenging Racism project (see http://www.uws.edu.au/school-of-social-
sciences-and-psychology/ssap/research/challenging_racism). As the majority of the 
participants tested were from this School and the School website contains a prominent link to 
the Challenging Racism project, it is entirely possible that students entered into the study 
aware and motivated to avoid behaviour associated with racism (i.e., ORE).  
Supporting the speculative claim that the Challenging Racism project may have 
influenced participants is that people in other parts of Australia have demonstrated 
behavioural discrimination towards Blacks (Indigenous Australians, Africans, African-
Americans, Pacific Islanders; Mujcic & Frijters, 2013). In a field experiment, Mujcic and 
Frijters had confederates pose as travellers with a faulty bus card and requested a free ride 
from the bus driver in Brisbane, Australia. They found that Caucasian and East Asian 
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(Chinese, Malaysian, Japanese) confederates had a higher level of success than Black 
confederates.  This result about direct discrimination stands in contrast to the present results 
(which involved a much less direct form of racism) where there was a similar level of bias for 
Caucasians, Asians and Black Africans by both Caucasian and Asian participants. 
The lack of bias or ORE is not fully accounted for by a contact hypothesis (i.e., 
greater contact resulting in better encoding of features necessary for identification and 
therefore less ORE) and further supports the potential benefit of the Challenging Racism 
project. Data on population ethnicity is difficult to obtain for Australia so several indirect 
points of evidence are provided to support this conjecture. First, participant ratings suggested 
they had different degrees of contact with outgroups (e.g., more contact with Asians and 
Caucasians than Black Africans), however the only significant correlation was in the opposite 
direction to the one expected: For Asian participants, greater experience with Caucasians was 
associated with worse memory for Caucasian faces. Further indirect support for lack of 
contact with Black African people comes from the ABS 2011 Census data (see 
http://www.sbs.com.au/news/interactive/how-diverse-is-my-suburb). The following statistics 
for the three suburbs from which participants were tested are based upon reported country of 
birth. For Bankstown, North-East Asians comprised 12.05% of the population whereas Sub-
Saharan Africans comprised only 1.46% of the population. For Parramatta, North-East Asians 
comprised 3.31% of the population whereas Sub-Saharan Africans comprised only 0.67% of 
the population. For Penrith, North-East Asians comprised 1.97% of the population whereas 
Sub-Saharan Africans comprised only 0.53% of the population. Clearly, contact with Black 
Africans is less likely than that for East Asians for most sites. Despite the difference in 
contact, memory and implicit bias were similar for Black Africans, Asians and Caucasians. 
Therefore, the available evidence suggests that level of contact was not associated (in the 
expected direction) with bias or face memory providing indirect and tenuous support for the 
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Challenging Racism project – or the broader community’s values of diversity and inclusion – 
potentially influencing the results.  
The nature of the face memory task varied between the Walker and Hewstone (2008) 
study and the present study. Specifically, the number of trials for the face memory task in the 
present study (n = 60 trials per participant) was one-quarter the number of trials in the Walker 
and Hewstone (2008) study (n = 240 trials per participant). In addition, the present study 
found that accuracy scores were significantly skewed suggesting the possibility of a ceiling 
effect for accuracy. Further the mean d’ scores obtained in the current study (range 1.51 – 
1.85) were higher than those obtained by Walker and Hewstone (range 1.22 – 1.65). This d’ 
range difference between studies suggests that the task utilised in the present experiment may 
have been easier than that used by Walker and Hewstone. By using more trials and in turn 
more faces for the face memory task, a more even spread of accuracy results may be obtained 
and potentially resolve the inconsistent results between studies.  In sum, both the reaction 
time data and the accuracy data failed to support the hypothesis that lower IAT scores would 
be associated with a lower ORE because an ORE was not found. However, there is some 
suggestion that both bias was lower and recognition higher than in previous studies, which 
may be related to numerous variables, not assessed in this study. 
4.3. H3: Greater Implicit Bias Will Decrease the Reduction of the Size of the ORE Due 
to the Individuation Instructions 
The results of the current study did not support this novel, exploratory hypothesis. 
The “motivation to individuate” instructions are believed to reduce the ORE through 
influencing perceiver motivations (Hugenberg et al., 2007). Implicit bias (assessed with the 
IAT) has been found to be predictive of spontaneous behaviour (Perugini, 2005) and face 
perception is a rapid and spontaneous behaviour. Implicit bias was previously observed to 
positively correlate with the size of the ORE (Walker & Hewstone, 2008). Combining these 
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ideas led to the prediction that implicit bias would moderate the effect of the instruction 
manipulation (motivation instructions vs. control instructions) on the size of the ORE. 
Specifically, greater IAT scores (i.e., more bias) would be associated with a smaller reduction 
of the size of the ORE due to the instruction manipulation. There were no significant main 
effects and importantly, no significant interaction effects. As H3 incorporated H1 and H2, the 
same issues raised in the interpretation of the previous hypotheses apply to H3 as well. Given 
that H1 and H2 were not supported, it is not surprising that H3 was not supported.  
4.4. H4: Greater Power Differences Will Increase the Reduction of the ORE Due to the 
Individuation Instructions 
The current study failed to confirm the finding that cultural context (in particular, 
power differences) moderates the effect of individuation instructions on the ORE. Only one 
of the results (to be discussed below) was significant but it did not align with the hypothesis. 
Wan et al. (2015) proposed that when there was a difference in socioeconomic status (e.g., 
wealth, power, etc.) between groups, then this power difference should moderate the effect of 
the motivation instructions such that the ORE would be further reduced. Wan and colleagues 
proposed this cultural context moderator to explain why motivation instructions had been 
ineffective for two studies (Tullis et al., 2014; Wan et al., 2015) of Caucasian–Asian 
comparisons (for whom Wan reported no socioeconomic/power difference) but effective for 
Caucasian–Black comparisons (for whom there was reportedly a socioeconomic/power 
difference; Hugenberg et al., 2007; Rhodes et al., 2009). Wan and colleagues based their 
interpretation of socioeconomic status differences on past literature. Upon further 
examination of the original papers, it appears that there was inconsistent and irrelevant 
evidence in support of socioeconomic status similarities between Asians and Caucasians 
(Gee, 2002; Ip, 2001; Ip, Wu, & Inglis, 1998; LaVeist, 2005). Further Wan et al. (2015) did 
not assess perceptions of socioeconomic status/power differences in their own study despite 
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proposing it as an explanatory factor. Presumably, people would need to be aware of a 
status/power difference in order for this context to amplify the individuation instructions. The 
present study directly tested these perceptions by having participants rate how wealthy and 
influential they perceived the three target ethnicities to be. Both Asian and Caucasian 
participants rated Asians and Caucasians as more powerful than Black Africans. Contrary to 
Wan et al.’s (2015) assumptions based upon past data, both Asian and Caucasian participants 
rated Caucasians as having greater power than Asians. Thus, the current study found 
differences in perceived power but not an ORE.  
In the current study, only one of the eight models run to test H4 was significant; the 
significant model was for Asian participants viewing Asian and Caucasians faces. 
Specifically, the instruction manipulation and the perceived power difference were 
significantly associated with the size of the ORE. Asian participants who received motivation 
instructions were more accurate for Asian faces compared to Caucasian faces relative to 
Asian participants who received the control instructions (i.e., an effect in the opposite 
direction to the predicted direction). Asian participants who perceived Caucasians as more 
powerful than Asians were more accurate for Caucasian faces compared to Asian faces. 
Support for H4 would have been in the form of an interaction between the instruction 
manipulation and perceived power differences; instead, the results revealed significant main 
effects and no significant interactions. To compensate for issues with the accuracy data in the 
present study, reaction times for the face memory task were also analysed as another 
indicator of bias; a bias (faster reaction times) by both Caucasian and Asian participants 
towards Caucasians was found. The analysis on the reaction time data did not show any 
significant interactions between power differences and motivation for the face memory task. 
Thus, H4 was not supported. 
IMPLICIT ATTITUDES AND THE OTHER RACE EFFECT 62 
4.5. H5: Lower IAT Scores and Greater Power Differences Will Increase the Reduction 
of the ORE Due to the Individuation Instructions 
The results of the current study did not support this novel, exploratory hypothesis. 
Overall, only one of the eight models run for the Asian participants and Caucasian 
participants was significant; the model revealed significant main effects of the instruction 
manipulation and power differences on the size of the ORE for Asians viewing Caucasian 
and Asian faces. These results were identical to that found for H4 and suggest that the 
addition of the IAT scores to the moderation model accounted for no additional variance in 
reaction times or accuracy scores. Importantly there were no significant interactions found. 
The same limitations highlighted in the previous hypotheses are applicable to this hypothesis. 
In sum, the pattern of results did not support the hypothesis that lower IAT scores and greater 
power differences increase the reduction of the ORE due to the motivation instructions.  
4.6. Experience and the ORE 
The present study found limited support for the proposal that intergroup contact is 
related to the size of the ORE. The majority of Asian participants recruited in this study were 
born in Australia, a country with a predominantly Caucasian population. The results indicated 
that there was no significant difference between Asian and Caucasian participants for reaction 
times on the facial memory task, with both groups being faster with Caucasian faces 
compared to Asian or Black African faces. This line of evidence, with demographic 
information about which country a participant was raised in as a proxy for intergroup contact, 
supports the relationship between intergroup contact and the ORE. However, self-reported 
intergroup contact was not significantly correlated with accuracy or reaction times for the 
face memory task.  
One reason for the lack of a relationship may be due to issues with the validity of the 
intergroup contact scale. There does not appear to be any published data on the validity of the 
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contact measure. The original study (Hancock & Rhodes, 2008) investigated the effect of 
intergroup contact on configural encoding and the ORE. The researchers found a significant 
relationship between contact and the size of the ORE; this relationship was replicated by 
Rhodes et al. (2009) and Wan et al. (2015). In contrast, Tullis et al. (2014) found no 
correlation between the ORE and this measure of contact. There have been several studies 
that utilised the measure but did not assess its correlation with participants’ performance 
(Crookes et al., 2015; Crookes, Favelle, & Hayward, 2013; DeGutis, Mercado, Wilmer, & 
Rosenblatt, 2013). Instead, these studies used the contact measure for descriptive purposes to 
identify differences in contact between two ethnicities.  Future research should use a well-
validated measure of intergroup contact or attempt to validate the contact measure devised by 
Hancock and Rhodes (2008). 
4.7. Was There an Other Race Effect? 
Given the lack of significant results for the variables expected to influence the size of 
the ORE, it is important to investigate whether an ORE was detectable in the current study. In 
terms of accuracy, there were no discernible differences in accuracy regardless of the 
ethnicity of the target or the participant. In terms of reaction times, Caucasian participants 
showed an ORE in that they were faster to respond to Caucasian faces compared to Asian and 
Black African faces. Although Asian participants were faster to respond to Caucasian faces 
than to Asian and Black African faces, this pattern of results does not constitute an ORE 
(according to the definition of Meissner and Brigham, 2001; i.e., better memory for own-
race/own-group faces than other-race/other-group faces). In summary, an ORE did occur for 
Caucasian participants when analysing reaction time but not for accuracy, and no ORE was 
found for Asian participants. The unanticipated results from this study contribute to ongoing 
questions being raised about the definition and conceptualisation of the ORE. 
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The core definition of the ORE is that it is a bias in facial recognition towards one’s 
race. This narrow definition ignores the evidence that perceptual biases may arise out of 
perceptual experience and might not be due to race per se. For example, cross-cultural 
adoption studies have found that the direction of the ORE is modified by the participants’ 
experiences in another country (de Heering et al., 2010; Sangrigoli et al., 2005). Specifically, 
adopted participants performed as well as a native of their adoptive country (e.g., the race 
effect was reduced). In the current study, only four Asian participants had spent their 
childhood outside of Australia; childhood was operationalised as birth until age 16 and the 
index of spending childhood outside of Australia was calculated as current age minus time in 
Australia. This information indicates that over half of the Asian participants were born and 
raised in Australia (even though many of their parents were born in another country). The 
current results suggest that the children of Asian immigrants have acquired sufficient 
experience with Caucasians to allow recognition of Caucasian faces at a level of proficiency 
comparable to Caucasian participants. This finding supports the role of experience in group 
biases for face perception.  
Further, this evidence supports calls to change the name of the ORE (Hugenberg et 
al., 2013). The term “Other-Race Effect” is misleading because it insinuates that the biases in 
facial recognition are due to race rather than taking other factors (i.e., perceptual experience) 
into account. The current study adds to this evidence that the concept of the ORE is 
misleading, by suggesting that perceptual biases may emerge that are against one’s own-
ethnicity. Therefore, the use of the term ORE may be dated and rather than focusing upon 
race, the concept of ethnicity may be more appropriate.  
This debate on whether race is a useful concept is not new and has divided 
researchers, leading to the adoption of the concept of ethnicity in its place (Singh, 1997). 
Race is defined as a group based upon shared physical and genetic traits (Porta, 2008). In 
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contrast, ethnicity attempts to improve upon “race” as a concept by incorporating the 
experiential (e.g., social, culture, knowledge, etc.) with the physical, acknowledging both 
nature and nurture (Nagal, 1994; Singh, 1997). Thus, ethnicity can be a changing, 
contextually adaptive, and, at times, socially constructed identity that a person can hold or 
impose on others.  
Nagal (1994) postulates that ethnicity comprises both “identity” and “culture” and 
that individuals hold ethnic “identity” as boundaries, partitioning themselves and others into 
groups. This notion of identity allows for individuals to have multiple identities that arise 
based on the particular context they are in. For example, Asian participants in the current 
study were forced to self-categorise into one of three categories (Asian, Caucasian, Black 
African) and chose Asian even though that identity may not encapsulate all aspects of their 
identity (e.g., being Australian).  
Nagal (1994) defines “culture” as the shared customs, activities, experience and 
knowledge possessed by the group. Incorporating the notion of culture into the definition of 
“ethnicity” can provide some perspective in comparing results among ORE studies. For 
instance, Asian participants in the current study (Western-raised Asians) performed similarly 
to the Western-raised Asian participants in Wan et al. (2015). Wan et al.’s (2015) Western-
raised Asians performed differently than the Eastern-raised Asian participants. Specifically, 
Eastern-raised Asians displayed an ORE but Western-raised Asians did not. This discrepancy 
between Eastern- and Western-raised Asian participants could be due to the experience of 
Western-raised Asian participants; these participants may have an ethnicity that overlaps with 
being Asian but also incorporates the experience of being Australian (e.g., living within a 
primarily Caucasian country). Had the current study recruited more Asian participants that 
were Eastern raised, this finding could have been verified.  
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In the ways listed above, identity and culture construct a person’s ethnicity through 
experience curated by biology, social and individual factors (Nagal, 1994). By incorporating 
ethnicity instead of race (of perceiver and target/s) into face processing research, a better 
understanding of what contributes to biases may be found. The present study illustrates the 
importance of ethnicity by offering the insight of the Asian participants as being both 
Australian (ergo Caucasian) and Asian. This insight may account for why Asian participants 
performed similarly to Caucasian participants. If one were to focus only on country or race, 
this multiple-identity distinction would be lost. In sum, the concept of ethnicity offers greater 
depth than race in understanding the ORE. 
4.8. Limitations and Future Directions 
In addition to the limitations raised within the evaluations of each hypothesis, there 
are several others to consider for future experiments. Replication of these results, in particular 
with initially planned sample sizes (n = 60) for Black African participants and Asian 
participants would help clarify whether these results are due to issues of statistical power 
differences or if they reflect the abilities of the people sampled. Further, it would be ideal to 
test across different ethnic groups (such as in the United States of America) than those tested 
here to see whether there is generalisability of these findings. Last, the spontaneous nature of 
face processing is undermined by the explicit instruction to remember faces, meaning that the 
results may not necessarily be externally valid. If researchers are able to resolve this conflict 
and the other proposed limitations of the present study, it would go towards improving 
internal and external validity.  
The current study also had some extraneous variables such as using different types of 
computers throughout the study and having different numbers of participants present in the 
testing conditions. Specifically, there were three different types of computers used in the 
present study. One design decision was not to run the study as an online-only experiment in 
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order to minimise issues relating to inaccurate recording of reaction times over the internet 
(e.g., IAT scores, face memory task reaction times). One consequence of the decision to run 
the study face-to-face is that it could be argued that different computers used in the various 
testing locations may have varied in their precision in recording reaction times. This potential 
limitation was controlled for by having participants complete the entire task in one sitting on 
one device. Therefore, the potential error introduced across the study by recording the data on 
different computers is consistent for all of a given participant’s trials. In other words, any 
imprecision issue with a specific computer would equally affect all of that participant’s 
results (e.g., if one PC is slower, but the participant completes all of the tasks on that 
computer, then that source of error is consistent). The testing conditions varied in that for half 
of all participants at least one other person was present, with some participants sharing the 
room with participants of different ethnicities. Care was taken to ensure that participants were 
sitting so that they could not view each other’s screens. Further Wan et al. (2015) also tested 
multiple ethnicities simultaneously in the same room and still found evidence of an ORE. 
This suggests that although testing conditions could be an extraneous variable, there was 
great care taken to reduce its impact and there is also precedent for this practice. Future 
research might attempt to explicitly test whether presence of co-participants during the 
experiment influences the results by systematically manipulating the number of (naïve) 
participants who come to the lab at a given time. In summary, although there were potential 
confounds in the form of different computers being used and varied testing conditions, their 
impact is proposed to be negligible until further evidence is available.   
4.9. Conclusions 
 
The present study set out to test components of two models that addressed the ORE 
(see Hugenberg et al., 2010; Wan et al., 2015), as well as to verify whether implicit bias may 
be related to the ORE (see Walker & Hewstone, 2008). Hugenberg et al. (2010) proposed that 
IMPLICIT ATTITUDES AND THE OTHER RACE EFFECT 68 
“motivation” influenced the size of the ORE. Wan et al. (2015) proposed that the effect of 
“motivation to individuate” instructions would be moderated by socioeconomic status/power. 
Walker and Hewstone (2008) found a relationship between IAT scores and the size of the 
ORE. The present study did not find evidence in support of these three hypotheses and put 
forward potential explanations (e.g., sampling, validity of measures, etc.) to explain why the 
present study’s results diverged from those of the past literature. Although the results did not 
support any of the hypotheses, they did suggest that, on average, the samples recruited did not 
display an implicit bias towards any one group and did not display an accuracy ORE. If 
future research replicates this pattern of results, it would suggest that people are getting the 
necessary contact with other groups in order to facilitate facial encoding. 
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Appendix A 
Motivation to Control Prejudice Scale 




1 In today's society it is important that one not be perceived as prejudiced in any 
manner. 
2 I always express my thoughts and feelings, regardless of how controversial they 
might be. (R) 
3 I get angry with myself when I have a thought or feeling that might be considered 
prejudiced. 
4 If I were participating in a class discussion and a [ethnicity] student expressed an 
opinion with which I disagreed, I would be hesitant to express my own viewpoint. 
5 Going through life worrying about whether you might offend someone is just more 
trouble than it’s worth. (R) 
6 It’s important that other people not think I’m prejudiced. 
7 I feel it’s important to behave according to society’s standards. 
8 I’m careful not to offend my friends, but I don’t worry about offending people I 
don’t know or don’t life. (R) 
9 I think that it is important to speak one’s mind rather than to worry about offending 
someone. (R) 
10 It’s never acceptable to express one’s prejudices. 
11 I feel guilty when I have a negative thought or feeling about a [ethnicity] person. 
12 When speaking to a [ethnicity] person, it’s important to me that he/she not think 
I’m prejudiced. 
13 It bothers me a great deal when I think I’ve offended someone, so I’m always 
careful to consider other people’s feelings. 
14 If I have a prejudiced thought of feeling, I keep it to myself. 
15 I would never tell jokes that might offend others. 
16 I’m not afraid to tell others what I think, even when I know they disagree with me. 
(R) 
17 If someone who made me uncomfortable sat next to me on a bus, I would not 
hesitate to move to another seat. (R) 
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Measures of Explicit Bias 
Adapted from Stephan and Stephan (1985), Vorauer, Main and O’Connell (1998), and 
Techakesari and colleagues (2015). 
Table A1. 
Intergroup Anxiety 
Item no. Item 
1 I feel apprehensive when I interact with, or think about interacting with 
(outgroup)? 
2 I feel anxious when I interact with, or think about interacting with (outgroup)? 
3 I feel uneasy when I interact with, or think about interacting with (outgroup)? 
4 I feel afraid when I interact with, or think about interacting with (outgroup)? 
5 I feel worried when I interact with, or think about interacting with (outgroup)? 
6 I feel uncertain when I interact with, or think about interacting with 
(outgroup)? 
7 I feel nervous when I interact with, or think about interacting with (outgroup)? 
Note. Scale is 1 = strongly disagree to 5 = strongly agree. 
Table A2. 
Negative Metaperceptions 
Item no. Item 
1 I think that (outgroup) think that (ingroup) discriminate against other 
(racial/social/religious) groups. 
2 I think that (outgroup) think that (ingroup) are privileged. 
3 I think that (outgroup) think that (ingroup) are arrogant. 
4 I think that (outgroup) are jealous of (ingroup). 
5 I think that (outgroup) are anxious around (ingroup). 
6 I think that (outgroup) are scared of (ingroup). 
Note. Scale is 1 = strongly disagree to 5 = strongly agree. 
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Childhood contact and Adult contact questionnaires 
Adapted from Hancock and Rhodes (2008), Wan, Crookes, Reynolds, Irons and McKone 
(2015), and Barlow and colleagues (2012). 
Childhood contact questionnaire 
For the following questionnaire, we would like you to indicate how well the following 
statements represent the type of interactions you had with Asian, Black African and 
Caucasian people in your childhood (i.e. 0-12 years old). 
Please indicate the extent to which each statement represents your interactions by circling the 
number which best represents your opinion. Note: "Asian" means East or South-East Asian 
(e.g., Chinese, Malay, Vietnamese etc.) and “Black African” denotes South African 
primarily. 
Table A3. 
Childhood Contact Questions 
Item no. Item 
1 I lived in a country where the predominant people is (group) when I was a 
child. 
2 When I was a child, I generally only interacted with (group) people. 
3 I interacted with (group) people on a daily basis when I was a child. 
4 I knew lots of (group) people in my childhood. 
5 I interacted with (group) people during recreational periods when I was a child. 
6 I lived in an area where I interacted with (group) people when I was a child. 
7 I socialized a lot with (group) people during my childhood. 
8 I went to a childcare/primary school where I interacted with (group) 
kids/students. 
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Adult contact questionnaire 
For the following questionnaire, we would like you to indicate how well the following 
statements represent the type of interactions you have with Asian, Black African and 
Caucasian people now (i.e., at your current age). 
Please indicate the extent to which each statement represents your interactions by circling the 
number which best represents your opinion. Note: "Asian" means East or South-East Asian 
(e.g., Chinese, Malay, Vietnamese etc.) and “Black African” means denotes South African 
primarily. 
Table A4. 
Adult Contact Questions 
Item no. Item 
1 I generally only interact with (group) people. 
2 I interact with (group) students at university. 
3 I know lots of (group) people. 
4 I socialize a lot with (group) people. 
5 I interact with (group) people during recreational periods. 
6 I interact with (group) people on a daily basis. 
7 I live in an area where I interact with (group) people.   
Note. Participants rate each question from 1 = very strongly disagree to 6 = very strongly 
agree 
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Table A5. 
Contact Questionnaires 
Item no. Item 
1 How often do you have POSTIVE/GOOD interactions with (outgroup)? 
2 How often do you have NEGATIVE/BAD interactions with (outgroup)? 
Note. Participants rate from 1 = never to 5 = always 
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Multigroup Ethnic Identity Measure—Revised (MEIM—R) 
Adapted from Phinney and Ong (2007) 
Table A6. 
Multigroup Ethnic Identity Measure Questions 
Item no. Item 
1 I have spent time trying to find out more about my ethnic group, such as its 
history, traditions, and customs. 
2 I have a strong sense of belonging to my own ethnic group. 
3 I understand pretty well what my ethnic group membership means to me 
4 I have often done things that will help me understand my ethnic background 
better. 
5 I have often talked to other people in order to learn more about my ethnic 
group. 
6 I feel a strong attachment towards my own ethnic group. 
 
Note. In administering the measure, these items should be preceded by an open-ended 
question that elicits the respondent’s spontaneous ethnic self-label. It should conclude with a 
list of appropriate ethnic groups that the respondent can check to indicate both their own and 
their parents’ ethnic backgrounds (see Phinney, 1992). Items 1, 4, and 5 assess exploration; 
Items 2, 3, and 6 assess commitment. The usual response options are on a 5-point scale, from 
strongly disagree (1) to strongly agree (5), with 3 as a neutral position. The score is 
calculated as the mean of items in each subscale (Exploration and Commitment) or of the 
scale as a whole. Cluster analysis may be used with the two subscales to derive ethnic 
identity statuses. Items were adapted from “The Multigroup Ethnic Identity Measure: A New 
Scale for Use With Diverse Groups,” by J. Phinney, 1992, Journal of Adolescent Research, 7, 
p. 172–173. Copyright 1992 by Sage. 
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Implicit Association Test 
Adapted from Greenwald, McGhee, and Schwartz (1998)  
Participants performed three computer-based tasks designed to assess their level of implicit 
ethnicity evaluations for Asians, Black Africans, and Caucasians. In these variations of the 
Implicit Association Test (Greenwald, McGhee, & Schwartz, 1998), participants were 
presented with a single word falling into one of the two following categories: (1) good words 
(success, happy) or (2) bad words (bomb, rotten). Additionally, participants were presented 
with a single face image of one of two ethnicities (ethnicity A and B) from the three target 
ethnicities (Asian, Black African, and Caucasian). The two target ethnicities cycled between 
tasks in a Latin square design to ensure that all ethnicity pairings were targeted. In the first 
part of the experimental task, participants were first asked to press a left key for pleasant 
words and face stimuli of ethnicity A, and a right key for unpleasant words and the ethnicity 
B face stimuli. In the second part of the task, the pairings were reversed. Faster performance 
on Part 1 than Part 2 indicates an implicit pro- ethnicity A/anti-ethnicity B bias. 
Table A7. 
Categories for the Caucasian-Asian IAT. 
Category Items 
Good Joy, Love, Peace, Wonderful, Pleasure, Glorious, Laughter, Happy 
Bad Agony, Terrible, Horrible, Nasty, Evil, Awful, Failure, Hurt 
Asian Faces of Asian people 
Caucasian Faces of Caucasian people 
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Table A8. 
Categories for the Black African-Asian IAT. 
Category Stimulus Words 
Good Joy, Love, Peace, Wonderful, Pleasure, Glorious, Laughter, Happy 
Bad Agony, Terrible, Horrible, Nasty, Evil, Awful, Failure, Hurt 
Asian Faces of Asian people 
Black African Faces of Black African people 
 
Table A9. 
Categories for the Caucasian-Black African IAT. 
Category Stimulus Words 
Good Joy, Love, Peace, Wonderful, Pleasure, Glorious, Laughter, Happy 
Bad Agony, Terrible, Horrible, Nasty, Evil, Awful, Failure, Hurt 
Black African Faces of Black African people 
Caucasian Faces of Caucasian people 
 
Table A10. 
Latin Square Design 
1st combination 2nd combination 3 combination 
Black African-Caucasian 
IAT 
Asian-Caucasian IAT Black African-Asian IAT 
Black African-Asian IAT Black African-Caucasian 
IAT 
Asian-Caucasian IAT 
Asian-Caucasian IAT Black African-Asian IAT Black African-Caucasian 
IAT 
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Demographics 
Demographics were collected via a computer questionnaire at various points in the task.  
Table A11. 
Demographic Questions 
Item no. Item Structure 
1 Vision Multiple choice 
2 Gender Multiple choice 
3 Age Number field 
4 What country was your mother born in? String field 
5 What country was your father born in? String field 
6 Country of birth String field 
7 Time in Australia Number field 
8 Have you spent more than 6 months living in 
a non-(group)-majority country? 
Yes/No 
9 On a scale of 1–7, how much special effort 
did you put into telling apart the faces of the 
Caucasian people you saw? 
Likert scale 
10 How influential would you rate (group)? Likert scale 
11 How wealthy do you feel (group) is? Likert scale 
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Appendix B: Information Sheets, Consent Forms and Ethics Approval 
 





   













Project Title: Perceiving Others.  
Project Summary: You are invited to participate in a study that explores how we recognise 
people. You will be asked to complete: questionnaires about yourself and your perceptions of 
other people, a computerised categorisation task, and a computerised face-recognition task.  
You are invited to participate in a research study being conducted by Andrew Jerovich. This 
study will form the basis for Andrew’s thesis as part of his Master of Research degree at 
Western Sydney University under the Supervision of Dr Rebecca Pinkus, Lecturer in the 
School of Social Science and Psychology and Dr Rachel Robbins, Research Lecturer in the 
School of Social Science and Psychology.  
How is the study being paid for?  
The study is being sponsored via a School of Social Science and Psychology research stipend 
to Andrew Jerovich.  
What will I be asked to do?  
The experiment will require you to complete tasks involving viewing images of people and 
words, and completing questionnaires involving personal questions about yourself and your 
perceptions of other people.  
How much of my time will I need to give?  
The study will take approximately 1 hour.  
What specific benefits will I receive for participating?  
School of Social Science and Psychology 
Western Sydney University 
Locked Bag 1797 
Penrith NSW 2751 
Australia 
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You may benefit from the opportunity to actively participate in the psychology research 
process. Additionally, if you nominate by filling in the prize draw form, you will go into a 
prize draw to win one of ten $50 gift vouchers (the chances of winning will be no greater than 
one in 50).  
Will the study involve any discomfort for me? If so, what will you do to rectify it?  
There is no harm anticipated for you as a participant in this study. You will be given breaks 
throughout the experiment. Some participants may experience some discomfort or sensitivity 
regarding the questions being asked. Please be aware that you have the right to refuse to 
answer any questions and you are free to withdraw from the study without any prejudice or 
penalty. In the event that you experience any discomfort, we are providing you with contact 
details of services you might find helpful. If you feel that you need to talk to someone about 
the study or anything else that may be bothering you, the Western Sydney Counselling 
Service is available on 9852 5199. Alternatively, you can contact Lifeline Australia on 13 11 
44.  
How do you intend to publish the results?  
Please be assured that only the researchers will have access to the raw data you provide.  
The findings of the research will be reported in Andrew Jerovich’s Master of Research thesis. 
The research results may also form the basis of an academic manuscript in collaboration with 
Dr Rebecca Pinkus and Dr Rachel Robbins, to be submitted to a peer-reviewed journal or a 
conference presentation.  
*Please note that the minimum retention period for data collection is five years.  
Can I withdraw from the study?  
Participation is entirely voluntary and you are not obliged to be involved. If you do 
participate, you can withdraw at any time without giving a reason. If you do choose to 
withdraw, any information that you have supplied will be excluded from the study.  
Can I tell other people about the study?  
Yes, you can tell other people about the study by providing them with the chief investigator's 
contact details. They can contact the chief investigator to discuss their participation in the 
research project and obtain an information sheet.  
Data storage  
There are a number of government initiatives in place to centrally store research data and to 
make it available for further research. For more information, see http://www.ands.org.au/ and 
http://www.rdsi.uq.edu.au/about. Regardless of whether the information you supply or about 
you is stored centrally or not, it will be stored securely and it will be de-identified before it is 
made to available to any other researcher.  
What if I require further information?  
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Please contact Dr Rebecca Pinkus should you wish to discuss the research further before 
deciding whether or not to participate.  
Dr Rebecca Pinkus, Lecturer  
School of Social Sciences and Psychology  
Western Sydney University  
(02) 9772 6729  
R.Pinkus@westernsydney.edu.au  
What if I have a complaint?  
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is H#11385. 
If you have any complaints or reservations about the ethical conduct of this research, you 
may contact the Ethics Committee through the Office of Research Services on Tel +61 2 
4736 0229 Fax +61 2 4736 0013 or email humanethics@uws.edu.au.  
Any issues you raise will be treated in confidence and investigated fully, and you will be 
informed of the outcome.  
If you agree to participate in this study, you may be asked to sign the Participant Consent 
Form.  
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Participant Information Sheet (General) – SONA Participants 
 
Project Title: Perceiving Others.  
Project Summary: You are invited to participate in a study that explores how we recognise 
people. You will be asked to complete: questionnaires about yourself and your perceptions of 
other people, a computerised categorisation task, and a computerised face-recognition task.  
You are invited to participate in a research study being conducted by Andrew Jerovich. This 
study will form the basis for Andrew’s thesis as part of his Master of Research degree at 
Western Sydney University under the supervision of Dr Rebecca Pinkus, Lecturer in the 
School of Social Sciences and Psychology and Dr Rachel Robbins, Research Lecturer in the 
School of Social Sciences and Psychology.  
How is the study being paid for?  
The study is being sponsored via a School of Social Sciences and Psychology research 
stipend to Andrew Jerovich.  
What will I be asked to do?  
The experiment will require you to complete tasks involving viewing images of people and 
words, and completing questionnaires involving personal questions about yourself and your 
perceptions of other people.  
How much of my time will I need to give?  
The study will take approximately 1 hour to complete.  
What specific benefits will I receive for participating?  
You will earn 7.5 experimental participation credits. By taking part in the study, you may 
benefit from the opportunity to actively participate in the psychology research process.  
Will the study involve any discomfort for me? If so, what will you do to rectify it?  
School of Social Science and Psychology 
Western Sydney University 
Locked Bag 1797 
Penrith NSW 2751 
Australia 
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There is no harm anticipated for you as a participant in this study. You will be given breaks 
throughout the experiment. Some participants may experience some discomfort or sensitivity 
regarding the questions being asked. Please be aware that you have the right to refuse to 
answer any questions and you are free to withdraw from the study without any prejudice or 
penalty. In the event that you experience any discomfort, we are providing you with contact 
details of services you might find helpful. If you feel that you need to talk to someone about 
the study or anything else that may be bothering you, the Western Sydney Counselling 
Service is available on 9852 5199. Alternatively, you can contact Lifeline Australia on 13 11 
44.  
 
How do you intend to publish the results?  
Please be assured that only the researchers will have access to the raw data you provide.  
The findings of the research will be reported in Andrew Jerovich’s Master of Research thesis. 
The research results may also form the basis of an academic manuscript in collaboration with 
Dr Rebecca Pinkus and Dr Rachel Robbins, to be submitted to a peer-reviewed journal or a 
conference presentation.  
*Please note that the minimum retention period for data collection is five years.  
Can I withdraw from the study?  
Participation is entirely voluntary and you are not obliged to be involved. If you do 
participate, you can withdraw at any time without giving a reason. If you do choose to 
withdraw, any information that you have supplied will be excluded from the study.  
Can I tell other people about the study?  
Yes, you can tell other people about the study by providing them with the chief investigator's 
contact details. They can contact the chief investigator to discuss their participation in the 
research project and obtain an information sheet.  
Data storage  
There are a number of government initiatives in place to centrally store research data and to 
make it available for further research. For more information, see http://www.ands.org.au/ and 
http://www.rdsi.uq.edu.au/about. Regardless of whether the information you supply or about 
you is stored centrally or not, it will be stored securely and it will be de-identified before it is 
made to available to any other researcher.  
What if I require further information?  
Please contact Dr Rebecca Pinkus should you wish to discuss the research further before 
deciding whether or not to participate.  
Dr Rebecca Pinkus, Lecturer  
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School of Social Sciences and Psychology  
Western Sydney University  
(02) 9772 6729  
R.Pinkus@westernsydney.edu.au  
What if I have a complaint?  
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is H#11385.  
If you have any complaints or reservations about the ethical conduct of this research, you 
may contact the Ethics Committee through the Office of Research Services on Tel +61 2 
4736 0229 Fax +61 2 4736 0013 or email humanethics@uws.edu.au.  
Any issues you raise will be treated in confidence and investigated fully, and you will be 
informed of the outcome. If you agree to participate in this study, you may be asked to sign 
the Participant Consent Form.  
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Human Research Ethics Committee  
  
Office of Research Services   
 
Participant Consent Form 
 
Project Title: Perceiving Others  
I,______________________________________________ consent to participate in the 
research project titled “Perceiving Others”.  
I acknowledge that:  
I have read the participant information sheet and have been given the opportunity to discuss 
the information and my involvement in the project with the researchers.  
The procedures required for the project and the time involved have been explained to me, and 
any questions I have about the project have been answered to my satisfaction.  
I consent to completing tasks involving the viewing of images of people and words, and 
completing questionnaires that contain personal questions about myself and my perceptions 
of other people.  
I understand that my involvement is confidential and that the information gained during the 
study may be published but no information about me will be used in any way that reveals my 
identity.  
I understand that I can withdraw from the study at any time, without affecting my relationship 




Return Address: School of Social Science and Psychology, Western Sydney University, 
Locked Bag      1797, Penrith NSW 2751  
This study has been approved by the University of Western Sydney Human Research Ethics 
Committee. The Approval number is: H#11385.  
If you have any complaints or reservations about the ethical conduct of this research, you 
may contact the Ethics Committee through the Office of Research Services on Tel +61 2 
4736 0229  
Fax +61 2 4736 0013 or email humanethics@uws.edu.au. Any issues you raise will be treated 
in confidence and investigated fully, and you will be informed of the outcome.  
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Appendix C: Suspicion Probing Questions & Debriefing Information 
 
Suspicion Probing Questions 
 
1. Have you heard anything about the study before today? 
 Yes  No 
 
If yes, what did you hear? 
 
When did you hear this? 
 
2. Was there anything about the study that seemed unusual or unexpected? 
 Yes  No 
 
If yes, what seemed unusual? 
 
When did you first think something was unusual? 
 
3. Was there anything about the study that surprised you? 
 Yes  No 
 
If yes, what surprised you? 
 
When did you first think something was unusual? 
 
4. What do you think this study is about? 
 
Debriefing Information 
The limited disclosure in our experiments is necessary because if participants knew 
the true purpose of the experiments prior to participating, this would create demand 
characteristics and reactivity in participants. Such demand characteristics could elicit biased 
responses from participants, and thus invalidate the results from the experiments. We believe 
this limited disclosure is warranted for the aforementioned reasons, and because we will 
debrief participants upon conclusion of the study to explain to participants the reasons for the 
limited disclosure and deception.  
Participants will be told that the purpose of the study is to investigate how personal 
identity influences perception of others. They are not told that we are primarily interested in 
how implicit and explicit associations, and intergroup experience relate to the Other Race 
Effect. Although we explain the tasks involved so that participants are aware of the 
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procedures to which they are consenting, we are unable to inform them of the aforementioned 
aspects of the study without reducing the effectiveness of the manipulations. 
To ensure that participants understand the nature of the deception, participants will be 
debriefed at the end of the experimental session and at the end of data collection. First, at the 
conclusion of the experiment, the experimenter will explain to participants that “scientific 
methods sometimes require that participants in research studies not be given complete 
information until after the experiment is finished. Although we can’t always tell you 
everything before you begin your participation, we do want to tell you everything when the 
research is completed. However, even now we cannot yet tell you everything, because we are 
still in the process of testing participants, and we want to minimise any possible 
contamination of results. Therefore, a complete explanation of the aims of this research will 
have to wait until the whole study has finished, at which point I will make available not only 
the more specific aims of this research, but also a summary of the findings.” The second 
debriefing session will involve the distribution of study information to all participants. This 
information will inform participants that the function of the tasks as they relate to the purpose 
of the study. 
Debriefing at the completion of the experimental session 
 
 Thank you for participating in the current study. The purpose of this study was to see 
how people perceive others and how identity may be involved in this. 
 The experimenter will ask participants the following questions: “Do you have any 
questions about the study? Was there anything about the study that seemed unusual or 
unexpected? Was there anything about the study that surprised you?” 
 “I’d like to take this opportunity to explain more fully to you the nature of the 
research you just participated in.” 
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 “As you may know, scientific methods sometimes require that participants in research 
studies not be given complete information until after the experiment is finished. 
Although we can’t always tell you everything before you begin your participation, we 
do want to tell you everything when the research is completed. However, even now 
we cannot yet tell you everything, because we are still in the process of testing 
participants, and we want to minimise any possible contamination of results. 
Therefore, a complete explanation of the aims of this research will have to wait until 
the whole study has finished, at which point I will make available not only the more 
specific aims of this research, but also a summary of the findings. I can, however, 
give you a better understanding of what exactly we were doing here today.” 
 “Before I tell you about all of the goals of this study, however, I want to explain why 
it is necessary in some kinds of research to not tell people all about the purpose of the 
study before they begin. Discovering how people would naturally feel and react in 
everyday situations is what we are really trying to find out in psychology experiments. 
We don’t always tell people everything at the beginning of a study because we do not 
want to influence their responses.” 
 “Because other participants in this experiment may experience different conditions 
from those you just had, we ask that you do not discuss your participation with other 
potential participants. If participants expect certain conditions but experience 
something which they are not expecting, or even if they get exactly what they are 
expecting, their responses may be less valid than if they had no forewarning at all, and 
the research results may be biased. Therefore, it is very important that people’s 
responses are natural and not biased by expectations provided by others who have 
already participated. We would really appreciate your cooperation in this.” 
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 “I hope you enjoyed your experience and I hope that you learned some things today. 
If you have any questions later please feel free to contact either me or my supervisor – 
our contact details are on the information sheet.” 
 If wanted, the principle researcher can assist in connecting you with counselling 
services. For counselling services please contact: email 
counselling@westernsydney.edu.au, call (02) 9852 5199. 
 Community Participants: If you would like to be entered into the prize draw, please 
complete the contact form and the results will be drawn at the completion of the data 
collection at which point those who have won a gift card will be notified. 
 Thank you again for your participation. 
Debriefing at the end of data analysis 
 Once the data has been fully collected and analysed, participants will be notified of 
the purpose of the study and what the results were.  
 For community participants that were drawn in the prize draw, they will be contacted 
and appropriate delivery methods will be arranged. 
